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PREFACE. 



As long ago is 1837, 1 lectured upon the subject of 
this work iu AnnapoHs, BaJtimore, Philadelphia, New 
York, Boston, and some other eastern cities, and in 
Norwalk, Miian,Akron, Middlebury, Canton, and other 
placea in northern Ohio. 

The theory was novd — was entirely my own, unaided 
by books, — the resalt of investigation, instead of imita- 
tion. Being novel, it was sneered at and opposed by 
some of the scientific, as novelties almost always are, 
when first promnlgated. 

In 1843 I published the first edition in an obscure 
western village, under very disadvantageous and em- 
barrassing circumstances. So poor was the mechanical 
execution of the work, and so many typographical mis- 
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takes dill It contain, that I was so ashamed of ita ap- 'J 
pcaraucc lliat I never introduced it into the eastern 
market, but sold the whole first edition of two thousand 
copies in the back vMods of the western country. 

When the work was first published in 1843, wishing 
to have it reviewed by aome scientific judge, I put it 
into the hands of a friend of mine — a learned professor 
in one of tlie western colleges — requesting him to 
give it a thorough dissection, and then report. He 
did HO, and rqiorted /a(JoraWy, although he remarked 
to another friend that he did not dare to publish aU 
he felt inclined to do in its commendation, for fear of 
bringing his own scholarship into disrepute, as the 
world was not ready for its reception, hut uttered the 
prophecy that " it would bo the prevailing tlieory with- 
in fifty years," 

Although publisJied and sold in the West, yet a few 
copies found their way to the East. In 1848 I was 
written to by a professor in an eastern college, stating 
that he had "got a glance at my ' New rhilosophy of 






Matter ' in the hands of aiiotlior, anil \vm\ i.>ITltC(] (hree 
prices for it, but could not get it at any price" rt-qucgt- 
ing mn at tbe sanic time to favor him witli a copy, if I 
could. 

Thus baa that tlicory, which waji at first sjiecroil af, 
simply for the want of eicaininalion, been, for tho last 
twenty years, Bilently but attrcly gaining converts 
among the ecientiliC, eo reliable is the adajro, that 
" truth is mighty, and will prevail." 

Aa almost always happens, however, when prejudice 
beginj to be overcome, and opinions begin to be enter- 
tained favorably by the intelligent popular mind, slrip- 
' lings who had but just entered "tlicir teens" when I 
first promulgated tlic3» ideas, are now starting up with 
all the pomposity of shallow-brained plagiarists, and 
claiming, forsooth, the honor or rftshonor, as the case 
may be, of ORIGINATING those ideas. 

Induced by these effort?, and considerations like 
these, aided by the cooperation of intelligent and able 
publishers, I have re-issucd the work in its pi'esetit im- 
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proved form with the intention of introducing it to the 
notice of the whole country, east as well as west. 

Very conscious am I that the work has faults ; for 
I by no means claim for it or myself infallibility. Those 
faults I commend to the charitable lenience of the 
reader. At the same time, it is believed to contain 
enough important truths to warrant its republication. 

GEORGE BREWSTER. 
St. Louis, Missouri, August^ 1858. 
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A NEW PHILOSOPHY OF MATTER. 



A NEW PQILOSOPaV OF UATTBE. 

" A New Philosophy of Matter ! " echoes, perhaps, 
Bome cavilling reader, ia a tone of scornful exclama- 
tion, after looking at the assuming title of this work. 
"What, pray tell, ia that? Ah, it must be some 
wild phantasm of some opinionated, egotistical and 
reckless innoTator upon established and time-honored 
usages 1" 

But not too fast nor too harsh, respected reader, in 
the expression of hastily formed opinions. Permit us 
a few words of defence here. Give us first a patient 
and candid hearing, and iften judge. 

Were not this work, as it purports to be, " A New 
Philosophy of Matter," we certainly should not, with 
our impressions of what ia appropriate in authorship, 
have committed the glaring folly of its publication, 
nor would any one be now reading it with a cavilling 
q>irit. 

It ia new, waa intended to be new, emp/iotxcaKij i 
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in all its main tUeorotical positions, alUiougfa many of 
the facts choBcn to sustain and defend those positions 
■have long Iwen known bj the scientific, and all of 
them are aa old as creation ; and as matter, ponder- 
able and imponderable, is the subject chiefly discussed, 
it is, therefore, called " A New Pliilosophy of Maftcr." 
But before proceeding directly to the discussion of 
the subject, we siiall endeavor to disarm unreasonable 
prejudice, by presenting a few considerations in justi- 
fication of the course we pursue. It has long been our 
fmpressiou, and is so still, that no author should 
appear before the public in the publication of any 
work unless he can produce, 

1st. SOMETUENG NEW, 

2d. SoMErillSG IMPOUTANT. 

3d. SOMETHINO TRDB. 

4:th. SoMETnrNG lUTELLKirBLB. 

Tho reasonableness and propriety of each of these 
propositions will be apparent upon a moment's ooit 
I sideration. 



PROPBTETT OF SOMETIIIKO NEW. 



4 



It should be one prominent aim of an author to pro- 
T duce something vew, cither by the discovery of latent 
Ifccts, or the correction of untruths and false theorica 
ilu science, or the systematic classification of facts long 
I known, but long scattered in chaotic and useless con- 
ision. For to lecture or to write upon any subject, 
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without advancing new Ihouglits, or suggesting som 
thing whicb has not already been suggested by authors 
or by lecturers, seems to be " treading in the footstojis 
of our illustrious predecessors," to no very material 
advantage to the world. Tiiis, I am awai'e, is ofteu 
doue. A very considerable number of books, whicb, 
year after year, emanate from tlie press, and no small 
tiharc of the lectures delivered upon the aciencea, are 
niithiug more nor less than the repetition of old ideas 
in a new garb, to prevent the petty plagiarism from 
being too barefaced, and that garb too oftentimes 
made less elegant and less attractive than the original. 
Something higher than this should bo tlie aim of an 
author. No bold, independent and vigorous thinker 
— none but a mere intcllectaal parrot — would stoop fc 
Boch servile imitation of others, when before him lie^ 
spread ont in oudiess perspective, a vast, unesploredi 
immeasurable wilderness of knowledge, which would 
give scope for ages uiwn ages, yea for eternity itself, 
t^ the untamed energies of the most powerful intcUet 
[) or angels ever saw. 
' But it must be acknowledged that the fortune ( 
■in who has thug forsaken the beaten path of getiera- 
1, and has aimed at uriginalUy, has not often been 
an enriable one. Such an one has frequently ascertain- 
ed, by bitter experience, how hard it was to "climb 
the steep where fame's proud temple shines afar." 
B has often found that the untrodden course, which 
Mjuks marked out for himself, has been any tbjH 
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it a flowery path — briars and thorns have grown 
lickly there. In it he has encountered the chilling 
ilasta of poverty ; the discouraging; dissuasions of 
friends ; oftentimes a concentrated and maliciotu 
choru9 of serpent hisses &om enemies, and has been 
pointed at with the finger of scorn as a poor, crai^ 
enthusiast, or a visionary builder of air castles. 

This conclusion will be irresistibly forced upon 
Ae mind of any one who carefully consults the 
records of the past. When the celebrated William 
■Wirt remarked, with regard to the perils of innovar 
n, " JVoc betide the hand that plucks the tcisMrd 
',rd of hoary error," he was doubtless looking at the 
iuBtory of by-gone time. Men used to regard the 
a^htest encroachment upon established laws ia 
polUics, religion and sciejire, how glaringly erroneous 
Iwever those laws might have l>eon, as reckless and 
kicked fool-hardiness. Facts in abundance prove 
A Columbus, a Newton, and a Fulton might 
promulgate new theories of the utmost importance, 
And sustain and defend them with argument piled 
Vpon argument, mountain high — ^with argument upon 
argument, too, the most rational, conclusive and con- 
vincing, and yet they would invariably fail for a lor^ 
time to convince. Prejudice, like an ancient mail coat 
of Btcel, enclosed the mind, and warded off the shafts 
of conviction. Many men, and even men reputed to 

I be Bcientific, would obstinately persist in scepticism 
jUitil actually /orceci to believe, by the comtnon senta 
i d 



A NETV PHiLOeOPIlT OF MAITEB. 17 

asj tliC oommmi opinioa of the world around Uicm — 
until tlie truth of rpjected tlicoiica would blaice upon 
tliat Bcepticism with snch orcipowering intensity as to 
GODsuinc it, and make tliosc who harbored it either 
ushauiiHl of their estremo dullness of apprehension, or 
tiso of their dogged o linarv. 

ERA LIBKRALITY. 

The present age, go ed with those to which ailiv 
sion has been inade, is peculiarly and cuiphatienlly 
distinfriiit^hfd for its liljerality. An iiiiportiiri t>ro 
phecy is in the very process of fulfillment Many are 
" running to and fro," and knowledge is more rapidly 
increasing than at any former jicriod of tlie world. 
Acceleration marks the progress of evcrytJiiuf' lu 
stead of travelling, as formerly, at the snail-like pact 
of three or five milc3 per hour, wc now dart away ujiod 
the wings of steam, at a rate \arying from fiftixn to 
aixiy miles per hour ; and the progress of man in 
science keeps tolerably even pace with this progress 
iu locomotion. This is quite as much owing to the 
Cact that " many run to and fro," as to any other fact 
whatever. Individual acquisition iu science is not so 
tpach hoarded as formerly ; it is rather appropriated 
as common stock — rather scattered hroad cast over 
the land. 

The days of snch prejudice and scepticism as we 
have before described are evidently passing rapidly 
away, in consequence of Uiia increasing knowledge. 
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-It is true that men ore cautions how thej give a ready 
credence to novelties iu theory or in practice, but, as 
a general thing, perhaps not too cautious. A certun 
watchfulness is doubtless necessary for the saf^uard 
of UiG bulwarks of truth from sacrilegious and mthJen 
innovation. But further than this incredulity at tlie 
present day scarcely goes, So rapid, so eurprisiiig and 
80 snccessful have been, and are still, the iinprove- 
ments and discoveries of the age, that puzzled sceptic- 
ism stands confounded and amazed, not knowing what 
to say, or scarcely what to think. A very great 
change has come over the oiiinious and feelings of the 
•world. Theories in Ecieocc may now be jiromulgated 
which discredit all preconceived sentiments upon the 
subject at issue, and explode them, and still they will 
receive a candid and respectful hearing from an intelli- 
gent community, and if they happen to be supporti.'d 
by even the plauaiMUfij of argument, tliat thinking 
community will not reject, even if it do not embrace 
ihcin — there will only be a suspension of judgment for 
more litfht. This ts wisdom. By such a course of 
policy, truth in science, or u|)on any subject whatever, 
is euro to triumph, and error to be overthrown and 
discredited, however subtly iuterwoven with the 

"Maxims and policies of society, and however supported 
by the authority of great names. 
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PBOPEIExr OF SOMKTHING lUPORTAilT, 
It shoald be another prominent objoct of an author 
to Fnggeat something important. For, it should ever 
be kept Ju recollection, that " all is not gold that 
shine*," iind that, althoiij^h " variety is the spice of life," 
j'Ct, that what ia new ia t always imjiortant or valua- 
Ue. Ideas may have o lality, and ret, at the same 
time, tliey may be eitbt is simple as the babbling and 
DOQsciiBe of mere idioi as unreal as the vrildcet 

and most incoherent i ingii of stark madness ; tho 
likeness of nothing in tlie heaven ;ibovc, or in the earth 
beneath, or in any locality within the wliole wide re- 
giona of sober thought. Matter then, worthy of the 
attention of intelligent society must not only be novel 
but important. 

PEOPRIETT OF SOUETIIING TRnE. 

Another prominent object of an author should be to 
promulgate something trne. For ideas may be both 
novel and important, and yet, if they are incorrect — 
if they lack the very essential support of incontrovert- 
ible fact, they are unworthy of credence. Without 
this, a theory may be both beautiful and grand, hut 
must be as evanescent as it is beautiful, and as unsub- 
stantial as it is grand. 

The example of Sir Isaac Newton is worthy of tlie 
attention and imitation of scholars and aulliors. Ilia 
discriminating intellect promptly and invariably re- 
jected every theory and every proposition, howcve 
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plaueililo, which had not the firm and inipcrlehaUo 
basis of fact and conclusive demonstration. Ilo jump- 
ed at no conclusion, but came to it step hy step, 
through Uic path of clear, patient, and logical dedoo- 
tion. Away from his presence, he sternly rebuked 
everything like surmise and conjecture, and gave no 
audience for a moment to any thing which bore not 
the characteristic features of scientilic truth. In this 
respect, imitation of bim would not be ropreliensible : 
it would rather be a mark of wisdom. 

PROPRIinT OF SOllETmNQ IKTICLUCilBLE. 
' To cap the climax, an author slionM aim to proi 
1 gate somelhimj mtdligiUe. This is quilo as indt^ 
r sable as any thing else. For thoughts may be ^ 
luid impm'ktnt, and have enstampcd upon tbctn| 
cliaracteristicB of immutable truth, and yet, if tUej^ 
I not expressed so as to bo mteBujihle, they might j 
B>«fl well not be ej-presscd at all. The professed ol>jc6t 
ft^f all language, eitlier oral or written, is to couTBf 
I idea^ to the mindf^ of those to whom it is ndilioiHoJ- 
I But language which is not understood accomplislm 
■ not the object for which it was invented, or, if it be 
1 tinderstood by o.iIy one tenth, then nine tenths are ox- 
ftduded from its benefits, just as much as if they wcro 
K^Oquircd to decipher the meaning of the obsolels 
piEg}'ptian hieroglyphics. 

Now, if an author have ideas to communicate, which 
scorn to be sulfit'iently novel, important, and true, to 
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warrant their proiaulgation, what should he do? 
Should he adapt his remarks exclusively to the taste 
and the coniprelicnsion of tlic few, who can empliati- 
cally be called the lUerati? Should he discoursa 
learnedly in that tceliT''""' "hrogeology, wliicli, either 
from an imagined co; iCo, or else from the in*- 

pulses of i)cdantic va. lias been invented for the 
sciences, and which JH e understood by the maai 

of readers a^ if tliosc t were clothed in the dia- 

lect of one of the deflc ^? Should he be am- 

bitious to ihniff an air of myrftevious jirnfuiidity and 
Bcieuti&c di^iity around his remarks, or siiould he be 
mainly solicitotia to be understood by all, aud to adapt 
his language to the capacities of all of moderate at- 
tainments, either by avoiding aUoijelher tlio use of 
blind and fresh-coined technical terms, or else, by fully 
explaining those which the imperious dictate of custom 
has made necessary and indispensable ? There can be 
but one opinion upon this subject. Tlie universal sen- 
timent would doubtless be in favor of plainness. Aim 
to be nnderstood instead of displaying ostentation 
-would be the dictate of common sense. This can be 
done without sacrificing a proper dia:nity of expres- 
sion, or condescending either to a vulgar eoai'sencss 
and mdeness of language, or a low and cltildijh 
puerility of remark. It can be done, too, witliout of- 
fending the taste even of tiie most fastidious among the 
Bcientific, or forfeiting the approbation of tiiosc -who 
combine a commendable public spirit with extci 
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acquirements, and who wish to see knowledge widely 
disseminated among the mass. 



OUR GUlDEa 

Those four prominent objects, which have been thus 
considered separately, and which should be the guides 
of every author, will be the landmarks by which we 
purpose to be guided in our proposed work upon the 
ponderable and imponderable agents. It is our pur- 
pose that they shall contain novelty^ importance^ trttih^ 
and be made, if possible, intelligible. 




CHAPTER II. 



Having indalgcd n these preliminary retnarka 
for the purpose of dis iiing prejudice, we shall now 
W ftoceed to the diecusE n of our subjects. 

Floating through liooks and periodicals, various in- 
definite surmises or conjectures, respecting the sub- 
jects which we purpose to discuss, are to be found 
scattered here and there, but all confused. Nothing is 
systematized or affirmed with positive confidence and 
certainty, or supported with a proper array of facts 
and arguments, except in a single instance, in that al- 
most nnknown, but yet invaluable scientific jewel — 
Dr. Metcalf's "New Theory of Terrestrial Magnet- 
ism," published in 1833, in which he assumes and 
proves, by logical demonstrations, which cannot bo 
successfully controverted, that Caloric is Electricity. 

THE ONENESS OP THE IMPONDERABLES. 
After having written and lectured upon this subject 
in Baltimore and other places in 1838, we were favored 
■ a friend with a perusal of this work, and were 
freeably surprised to find a perfect coincidence be- 
Teen our views, so far as Caloric is concerned. 
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€ulj?e<juent investigationa, we have come to the 
Bion tliat, not only Caiork, but that all the other 
lierablea are one and the same agent— that KloctriflltJ 
Galvanism, Magnetism, Light, Caloric, tlrav 
the Attraction of Cohesion, Capillary Attraction, and 
Chemical Attraction, are only different modirication 
of the same essential principle. 

If this be true, as we hope by facts and ar^nmenta 
to prove, then there is an entirely new and unexplortd 
field opened before the student in Chemistry and Natu- 
ral Philosophy. By it, many things will be exploded m ' 
false, which have heretofore been taught in the schoob 1 
es scientific trutlie, and many things will be aystenh ] 
atizod and simplified, which have been complicate 1 
csonfuEcd, and unintelligible. It seems to lead directly 
to the adoption of this one broad and compreheoetrfl 
pro]>osition, the basis or substratum of all knowledj 

A GENERAL PROPOSITIO:^. 
There are, of the productio}i8 of creative power, M 
distinct essences, or essenti<U princij^s in the unt 
and BUT three, and everythitig created and ^n&^ 
which ive cither have or can have any concrplttM, i 
iker it be animate or inanimate — physical, ( 
int^ctual, can ?ie referred to one or the other of fl 
ihnx essential princi2)lcs, an to its native, leijitil 
proptr hauls, or eultstraliim. 

This prnpo:^ition. it will bo eeen, embraces within ii 
Ooniprchcnsire scope the whole illimitable domain o 
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, l)Olh viinble and invisible. Sceptics in tlio 
; oC leLlcTB, or oM-fa@)iioacd bookworms, who 
the slightest cucroacbmont upon wliat tlicy 
: reail as sacrilege, will doubllcgs call this 
wition sweeping and chimerical. JJut Bwpe|i- 
i chimerical as it may, however, seem to tliem 
» others, it is belieTed, nevertheless, to be capable 
U)f satisTactory and even perfectly conclusive and logi- 
il lieuionstration, as may be shown hcreaAcr. 
There is a mysterious Trinity in Unity in tlie Being 
who created all things. There is a Trinity in Unity 
in man, who, in Uible language, is com|ioped of " body, 
soul, and spirit;" and there if a sublime Trinity in 
Uuity in nature. 

The names of those three fundamental principles of 

mr proposition we will here give in their natural or- 

[ider, together with a deiinition of their properties |^^ 

I concise and intelligent as possible. ^^M 



rONDEBABLE UATTEIL -^ 

The first elemental principle of onr proposition we 
iball call PondcraUe Matter, it being the same techni- 
J epithet which is used in stindsird works. By this 
: iaclnde all those substances of every namo 
nd form which are tangible — which can be noticed 
C appreciated by most of the senses by which we ac- 
ire ideas of external objects — which are measurftW*! 
3 which have magnitude and weight. 
2 
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ITS rilOPERTIK-S. 
The properties ov qualities of tliia Erst cafiential 
principle of tbe created uiiiverae, we consider to bo ' 
perfeiCt inertneas and inherent dormancy, raeauing bjr 
those termB, tliat a substance under their influence )iAa 
activity or disposition to activity m itself : that H 
■has therefore no power of cliangiug itself, or of com- 
municating motion ia iteclf| cither in its componest 
parts, or in the aggregate or whole ; tbat it wonJd, 
therefore, remain forever cliangclcas, as when left at 
ercation, and forever unvaried by modification, a cold, 
motionless mass of inertia or sluggishness, unless opei^ 
4ted upon by foreign agencies, sufficiently powerful to 
overcome that inherent disposition to remain forever , 
dtjggisli and nnmovod. 






IJirO^JDItRABLK MATTER. 
The second essential principle embraced ii 
position, wc shall call Impondcrahle Maiter it ) 
also, the same technical epithet by whicli it is c 
nated in tiic text books. By this term we tnclndo 
Electricity, Galvanism, Slagnetism, Light, Heat or 
Caloric, Gravitation, tbe Attraction of Cohesion, Cap 
■pillary Attraction and Cliemical Atli-aclion. Tlicsa 
ftro all, in their nature, alike intangible. That is they J{ 
inot be handled so as 'o be examined like pondct*jd 
!• substances of the fir-sl class, They arc innppr^V 
idahlo by most of the senses, inimcosuralilc and have 
perceptible mngnitudo or weight. 



i 
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Tim mtpomdenUe frvK^ is entirelr distinct and 
diffecCDt from ponderable matter, not derivable from 
i^M. perfisettf independent of it, and jot having awdt 
% aatanl aiBiiify for it, by the inscmtable attraction 
of ^ppoirites, vhich seems to be an imrontable lav 
vt w^tan, IB to pervade it completely. Not a single 
piuikla tX ponderable matter is there in creation — not 
an aiam borne on the atmosphere — ^not a single mota 
IffHting in tiie mmbeam, bat irhat is attended l^ its 
l^ifvppriate riiare of tiie imponderable principle, vhen 
all the elements are in eqailibriutn. 

This vonderful and mysterious agent is extremely 
snbtle — so subtle tliat it is invisible and imperceptible, 
except when condensed into tlie electric spark, or ac- 
cmmilated by the galvanic battery, or poured dovn 
npon Q9 in the light of day, or gathered into focal 
intennty by the lens or bnrning glass, or exploded in 
the thnnderbolt of the clouds, or collected together 
into that capacious reservoir of electric (ire — Oie Sun. 
Elasticity nnbonndcd is one of its charaeterialics and 
its activity is inherent, it being always in motion, for, 
if the balance of the elements be disturbed at all, and 
there be, anywhere in creation, a partial vacuum, or an 
abstraction of the subtle fluid, so far as to make that 
spot minuB with regard to surrounding regions, it 
me^es in with irresistible velocity, and restores tliat 
disturbed balance. Rapidity inconceivable character- 
' im its movements. If impeded in the slightest deg: 
in its ererlasting career, and accumulated and 



I 
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strained by appropriate exciting caoBCs, it exhibits a 
fearful energy — an energy perfectly overwhelming, and 
bursts its bands with infinitely greater case than did 
the unshorn Sampson. 

BKPRESESTATIVE OF DEITY. 
It is that agent, independent of ponderable matter, 
at which we have already hinted, which pervades it 
omnipresently, according to certain definite laws, which 
will liereafter be explained, having a natural affioibf 
for it, and possessing inherent power sufficient to ovei^ 
como its inertia or sluggishness, to work all the chem- 
ical changes and produce all the motions in it, whether 
on the scale of atoms or of worlds or of eonstcllatiofis 
of worlds. It, in fact, seems to bo tlio very TCpnh 
eentativc of Deity himself, expressly appointed and 
commissioned to produce the multiform and almost 
COQuUess trnnsformations of matter — all the chemical 
changes of dccomposilion and recomposition, wMdi 
are constantly progrcgging around U3 and tbronghont 
nature, and, by its inherent energy, and the activity 
which it imparts, to keep up the motions of Ihe universe 
of material systems, and to invigorate both the animal 
and vegetable life, in its myriad forms, with which 
those systems are fiirnisLed. 

MATERIALISM KOT SUSTAINKD BT IT. 
Some materialist may hero draw the confident coo- 
clunoD from what we have asserted, that imponder- ' 
able matter is miml, and, that it is the only Deity i» 
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rse. Some have actually asoumeil iliis pi| 

Sition. No such conclusion, however, results nocc* 

Irily from the premises. Instead of favoring the doc- 

nne of materinli^ia iu the slightest degree, I pledge 

self lo V>e prepared to show in its proper place in 

8 work, that, from this source, alone, can be drawn 

\ most jiowei-ful and con^nncing arguments which 

1 possibly be drawn from nature to overthrow that 

I am not one of those, who tremble to ac- 

tDwlcdge on undeniable fact, lest that fact should 

m, forsootti, to militate a^inst my creed. The God 

f nature never would have created an agent, or have 

tblisbed a law, which, when discovered, and fully 

gratood, would militate against his divinity, or 

Klcify himself in the estimation of a noaml phil^oplier. 

fe muat never deny the evidence of oui- senses, and 

«<lit incontrovertible facta, lest, peradventiire our 

'' sjiould be overthrown by them, but should en- 

i&Tor. by ingenuous and candid investigation, to as- 

H-tain ftoic they can be recoriciktl with our belief. ^M 



MIND. ■ 

i We now come, naturally, to the third essential prin- 

iplo of the created universe, which we denomiuate 

Pure etheriality seems to be its constituent 

roperty, which tiMTii, we think, will correctly define 

i Dataro, if, in the acknowledged vaguenoas, looseness 

1 imperfection of laoguago, all shall attach to it an _ 

I eigiuJicatioii. The iatcUoct isaQmoEe| 



rso 
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r Bubstaucc or tlie cmanadons of a suljstnnce, than 
r thought or a train of thought is substance. As tbo 
[ emanations and exhalatious, or the minute particles 
[ flying off from matter are matter also, so mind is, 
[ and, of necessity, must be, in the inherent fitness of 
I tbings, of the same nature of its exhalations, irhi(A 
f *e know are tliouylit, tntdligeuce, moral feefinq, and 
r volition, properties which may be truly said to be some- 
. thing or realities, though there be no maleriuJily about 
1 them. 

AVho, for instance, would affirm that an ii/ea is mat- 
ter ? Has it length, breadth and thielcnoss, either pe^ 
ceptible or imperceptible, as have all the particles of 
matter, eitlicr ponderable or imponderable, how minnlo 
[ soever they may be? To attempt seriously to di»- 
r prove such a proijosition would be too much like 
r battling, with Quixotic valiancy, the unsubstantjal 
I shadows, which chase eacli other over the landscape. 
[ Such an attempt would sufficiently establish a man's 
[ claim to the diploma of a confirmed Bedlamite, and 
I would entitle liim, beyond all controversy, to a straight 
r jacket, and an introduction to tlie benevolent hospita 
1 ties of a mad-house. Such a proposition is too p 
^ teroualy absurd for a single moment's belief. 

fluence which the intellect, or its controlling powear^ 
will, exerts over the other two fundamental priucin 
of creation entirely precludes such a belief. FoFd 
tiie imiionderftble principle controls the pondorablcc 
jcontroh both the otic and the olher. 



I A NEW pQiLosoraT or uatteq. !■■ 

I The iatcUcct, or will of tlie carpenter, for iustance, 
BDtroIa Uic masclcs of Ua physical &iiine, through the 
Btion of the nervous fluid or aoimal electricity upon 
■osc muscles, and, by the strength anil motions of hid 
Biysical frame, so controlled, the edifice is conatrnctcrl, 
kd the grand, Uie beautiful, and tlie symraetrical in 
tdiilocture are made to adnrn tlie dome, the temple, 
Eld the various other fabrications of the mechanic 

I The imponderable principle is, also, snbject directly 

b the volition of intellect, although it has no guiding 

■ill of its own. 

I A Franklin, for instance, could extract the subtle 

bcs from tie Ptorm-cloud, as it passed over head, with 

B electrical kit«, and conduct the red and crashing 

nit, harmless to Llic cai'Ui by hi^ lightning-rod. 

I Qatvani and \ih succcssoi'g could extract the same 

fcry fluid from a ccrtuiu association of zinc, copper, 

■d UiC acids, in a stream strong enough to burn iron 

bo tinder. 

I Wo will tu move a finger, or an arm, or a foot, and 

B moves, because its controlling moscles are influenced 

m the animal electricity thrown upon them by tho 

Btioa of the willing power or mind. 

I' So we have seen that there arc three created princi- 

Bm in the nnivorsc, each entirely diverse from tho 

■hers, the Hist being under the control of the second, 

Bid both the first and second under the control of tho 

Wrd, 08 irill be conclusively demonstrated, in tha^ 
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irt of tLe following lectures in which Animal Mag- 
tiam will be investigated. 



TUB UKCEKATED PRINCIPLE. 

There is, in the universe, still anotlier Principle- 
if it be right to call the same a principle — which 1 
have not included in my classification, because ifl 
comes not within the list of created substances. Iq 
attributes arc Omniscience, Omnipresence, Omnipt 
tcuco and Eternity, as they must, of necessity, lie, il 
the very inherent nature and fitness of things, if x 
created or self-exi stent, for an uncreated agent conl 
not possibly bo otherwise tluui infinite. 

This self-ox is tent, eternal principle we call Dei^ 
Beyond Ilim we hold that there can be nothing eithd 
created or uncreated, finite or infinite. He erahm 
and controls and pervades and governs evorythin 
As electricity governs inert matter, and created uii4 
governs both, in a certain sense, so this fourth n 
rioiis, inconipreheasiblc, all-pervading Essence gifl 
immutable, irresistible laws to the whole three i 
ttvlimiteii sense, and does precisely what he i 
tliroughout ihe whole iUimitable vostness of both da^ 
tu)n and sjtace. 

In proof of the positions, which we have, in a. moi 
!, assumed thus far, without liaiing defended them 
rith illustration and argument, the following work 
•ill investigate minutely the pro|)ertIes, laws and 
dior agencies of the three essential principles of 
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creatioD, together with an occasional allusion to the 
uncreated Fourth, or the Supreme Architect. And we 
design, also, as definitely as possible, to show the rela- 
tionship which exists between those three essential 
principles. 



2*" 



CII.VrTER III. 
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Tbe first subject of invesligalion wili be c 
dectricity. We sliaU show how it wu3 discovf 
what arc tlie immutaljle laws by wliicb it ia ever j 
ernod, and what arc the manifold aud powerful a 
cies or influences which it exerts over matter, i 
production of all chemical changes and all chei 
analyses. 

AVe Bhall then investigate, in their approp) 
order, the other imponderables, viz : Galvanism, 1 
netism, Lif,'ht| Heat or Caloric, Gravita 
Attraction of Cohesion, Capillary Attraction, C 
cal Attraction and Animal Magnetism, and sho 
they arc governed by precisely the same lawB a 
loon Electricity ; that they exert the eelf-same i 

Dver inert matter, and that they are, thci 
the same individual agent, though known by a t 
of names, and cxliibited under a variety of tnot 

' -tions. 

During the course of tliia investigation, 
endeavor to show that the Sun ia the grand rea 
of electricity — the great galvanic battery of the f 

1 system — lliat its influence over the planets is dedA 




ittt tbcir TQOtious, kolli diurnal and annual, a 
feuced by that iiifiueucc, ia accordance with those eldo^' 
nl laws of attraction and rcpnlsion vhich can bo 
in the laboratory upon little pith Lalla — that 
^e Attraction of Gravitation, as veil as that of Cohe- 
hloa, ia caused by the' light and Caloric of tbe Sun, in 
operation upon the material of the cai-th, in 
tODstiluting it a magnet — that terrestrial Magnetism 
ud the north and south polarity of the earth, nUieli 
^tract and guide the needle of tlio mariner's compass, 
D produced liy the same cause ; that the reason why 
Ibe needle points to the north and south, rather than 
B Uie east and west, is because electricity, it is now 
wren known, inQuences and guides it, and because those 
8 of Caloric, or eolnr heat, which, in obedience 
an unmutable law of nature, run continually from 
be equatorial regions to tlic point of greatest cold in 
Ifao polar regions, ia tliat scune electricity— t\ia,t that 
loiat of maximum cold is proven, by Uic observations 
of navigators, in their voyages of exploration in the 
high latitudes of the Arctic and Antarctic seas, to bo 
the magnetic pole of the earth both north and south, 
which varies from the geographic polo, in some seasons, 
fifteen degrees or more — that the Aurora Borcalia and 
B^Aurora Auetralis, or Northern and Southern Lights, 
iam up from these poiuts of greatest cold, or the 
letio poles of the eai-th, and are, therefore, the 
DCtricity or Caloric, that runs continually from the 
jj^nator to thoHe magnetic poles, and there passes 
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outward and upwai'd, into the rarer rogiona of Ha 
atmosphere in ita circuit, and forms precisely the same 
lambent, nebulous, waving appearance which electi-idty 
exhibits when passing through an exhausted gloes 
tube, or any other esliaustod medium. 

Wc shall endeavor, also, to demonstrate, by eoDclu- 
BiTe proof, that it is the vivifying principle of both 
animal and vegetable life, and, as far as possible in % 
science as abstruse aa this, to show how it operates— 
that it is the active efficient agent of both the decom- 
position and tlie recompositiou of the organic structure 
of men and animals, which is continually going oo — 
that its application in cases of disease, by those who 
anderstaud thoroughly its laws and chemical agencies, 
is of invaluable consequence, whether it be by machin- 
ery or by animal magnetism, and that by lis scicnttfie 
and proper application, it can be made to cure Epilep- 
sies, Apoplexies, Palsies, Rheumatism, Fever and Agao, 
and, indeed, almost every other disease that " flesh is 
heir to," except old age, and botli how and vfky, ia 
most cases, it can bo done — that it can be done by 
Icnown and tested cliemical agencies, in strict accord- 
anco with immutable chemical law. 

Iq tlie progress of the discussion wc will endeavor 
to show what influence mind has over this subtle agent, 
in producing the motions of the human body, and 
wherein that influence is diflerent from the choice or 



■ instinct wliich controls the motions of brutes, by wU^iJj 
h TO shall prove that Animal Magsetismt so for l(^^| 
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bciti^ a " miserable kwnbu^,'' is a Rublimc Ecience, 
which can be sustaiued by as many incoutestible proofs 
as any science under tiea7i?a — prooffl, too, which, if 
any irxm would seriously doubt, lie niiist first doubt 
the evidence of hia own senses, or his own [lersonal 
identity, 

Wc shall also show that Animal Magnetism, so far 
from having a tendency, as some suppose, to bring the 
trutiis of our holy religion into disrepute and discredit, 
lends a most eificient and powerful aid to sustain them, 
and rightly considered, must load every candid mind 
to the conclusion that wc a^e, in truth, "Jcarfidbj and 
loonder/uUy made." ^1 

Finally, as this discussion is about Matter, and as fll 
will be quite appropriate in this connection, we shall 
examine the phenomena of the Creation and the 
Deluge scientific ally, and, without investigating the 
I llieological merits of the question, shall show that 
iOKs' account of tlio events is purely and strictly 
lUlosopliical, and in literal accordance witii the knownri 
a of Geology. f 

la the discussion of those subjects, it will be per ™ 
eivod, by a perusal of the following pagea, that wo 
nve, in many jiarts, adopted the argumentative style, 
. upon a few choice facts, selected fi'om a mass 
ight have been collocated and inserted, nud 
ItU, in Bonie places, the thread of argumentation iB 
JBWa out somewhat attenuated. S 

^huliaa been doiic purposeli/, from the fact that w^| 
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were aware that many, and indeed almost all of the 
most important positions taken were novel, and needed, 
of consequence, to be defended at every apparently 
assailable point, from the attacks of prejudice. 



CHAPTER IV. 

COMMON ELECTRICITY. 

" Common Electricity," echoes the reader. What 
is that ? " We will explain . We distinguish it by the 
epithet of " common^^^ not becauge there is any essen- 
tial difference betwecen it and Galvanism, or its other 
modifications, but simply because the phenomena, wliicli 
we shall investigate in the present connection, are 
those, which liave been the longest and the most uni- 
versally known, and, witli the manifestations of which, 
all are more or less familiar. 

This subject we intend to examine critically and very 
minutely, for, upon it is based an important science, 
and, in order to understand that science thoroughly, 
we must thoroughly investigate its elementary princi- 
jiles. By the unerring test of experiment, we shall, 
upon a small scale, within the immediate purview of 
the senses, determine the laws and the agencies by 
which it is ever governed. Having ascertained these, 
with satisfactory certainty, they will serve the valuable 
purpose of a chart, a compass, and a pilot, as it were, 
upon the broad and interminable ocean of investiga- 
tion, far from the sight of land. Yea, with these valu- 
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able anxiliariea, we can enter the vast laboratory d 
nature, and show how, upon a large scale, the j 
arc wheeled opon their axis, and impelled in i 
mystic dance arouud the Sun, by the self same I 
that attracts and repels pith bails. For no one n 
dispute the fact, tliat the aggregate or whole is g 
erned by the very same laws and ageneies, by wW 
the individual parts and particles of that w 
governed. This proposition wCl be found to 
ringly true, apply it tcfiere you may, and as exlettsivt 
as you may. The law, by which an atom gravita 
or several atoms cohere or cling together, is the I 
precisely by which worlds gravitate and cohere, 
laws, by which a drop of water is held in a globnloi 
state, are the same precisely, which hold the oceau (I 
getUor. There is no deception in nature. She is 1 
coquette. Slic speaks the language of umfornuty fl 
consistency througiiout her wide dominions, and j 
will never find her conduct, at one time, or in c 
spcct, at variance with her conduct in another. Ha^ 
ascertained a fact or law in physics, beyond the p 
bility of mistake Or the shadow of a doubt, other fi 
and other lawa, bearing a relation to the san 
will, when discovered, uniformly and univerflally f 
tain the firat fact or law. This admirable certaidl 
id uniformity in the operations of natitre enab] 
Mtronomcrs to foretell eclipses for years btfbre tl 
occurrence with eonlidencc, and to the defiBkcncAS a 
single moment — to predict tlie transits of Venus, ) 
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give almoiit the precise data, even for the flight 
rctnrn of the eccentric comet. 



ORIGIN OF THE NAMi:. 
Eleetricitj- was first detected or discovered in a sab^ 
Etanco called in Euglish, ainbcp, which substance in the 
original Greek was c&llcd. electron, from which the 
term el^tridty is derived. This word ektlron is 
derived from eleclore, another Greek word, which 
oilied, i/ic beaming Sun, and, if it does not indicate that' 
the ancients supposed tlio Sun to be tlic fountain of 
this subtle fluid, it at least develops a remarkable acci- 
LjienUU coincidence. 



I 
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ITS DISCOrEBEE. 
LTUoI^, a celebrated Grecian of tlie city of Miletus 
I Ionia, who lived 600 years before tho Christian era, 
I who was the contemporary of Pytliagoraa, is re- 
nted to be tlic discoverer of this remarkable property 
r anb^. Ue ascertained, probably by accident, tiiat 
Aea rubbed, it acquired tho power of attracting to 
■elf ccrtaiD light bodies in its immediate vicinity, 
Por tho want of amber, tlie student can illustrate tho 

inomenon with a stick of scaling wax. 

I familiarity with facta should never be suffered to 

Wn their interest, nor should wc overlook the aimplest 

i for, a thorough knowledge of those simplest 

btbs, often leiidd to the discovery of tlie grandest and 

it Bubltmc, while he that despises tho " day of small 
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things," will, probably never live to see the dayfi 
large tluDgs. The most magnificent results often I 
originate. Tie dim dawoing of the moming pre* 
the blaze of the meiidion. Tke diminutive i 
Bpringa up and becomes an oak, mouarcli of the fOT 
- Tlie majestic Amazon first issues as a little rill oa i 
eastern declivity of the Andes. A neglected t 
kindles a conflagration, and millions of wealtk^ 
lost in ashes. So with a thonsaiid other facts. 
origin is simple, but their results are grand. 

WOSDROCS PHENOMENA. 
Ab the sealing wax, before being rubbed, is | 
over little bits of paper prepared for the purpoae^l 
are perfectly quiescent. Both are in a state of u 
equilibrium or balance. Having excited it, hoir 
by friction, it immediately exhiljits a singular ] 
unknown to it before. In this little experiment, J 
ing and simple as it may appear, there ai-e treasun 
volumes of wonder and inscrutable mystery, 
to puzzle for ages tlie clear-sighted penetration i 
Newton himself. What is it that first diffuses | 
those bits of paper a tremulous quiver? then setafl 
upright as if alive, and then makes them leap n 
if eitlier in affection or in anger, to the cause of i 
moraontary animation. Eclio only answers, " What 18 
it?" The chemist is puzded and silent, the bootu 
answer not, and no one can tell. The influence of tlie 
charmed sealing wax over those bits of paper ia 



A KEW PUILOSOPHY OP MATTER. 



md the compi'chctii'ion of the most gigantic intfl 

All tbat can Ijc known is tliat it ia EJeetricxty, 

1 that its operations are guided by certaia fixed and 

mntablc laws. 



ASTONISHMENT JUSTIFIED. 
\ No wonder Thalea stood in astonialuncnt when 

the discovery. No wonder he thought 
tobcr animated with a principle of vitality, 
emotions of the tnind, when a graud fundamental or 
elementary truth Er.fl brealts upon it, are unutterable, 
^d canuot be apprehended by the dull phlegmatic, 
) always plods along in the beaten pntli of his 
^dffttliers. Such emotions often find vent in ex- 
lations, similar to those of Archimedes in Greek, 
I he had discovered the solution of a difficult 
I, upon which lie had been long and intensely 
idjing. In ecstasy he exclaimed — " eureka, eureka,"_ 
'' I have found it, I have found it." 
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CELEBMTT OP THALIiS. 

' Before proceeding, it may bo proper to remark that 

ales vis DO ordinary man. " Like most of the 

t Grecian sages, he traveled into Egypt, lived 

t country several years, contracted fricndwiiips 

b the priosls, then the depositories of science, be- 

7 pfcilled in all their mysteries and learning^ 

[, returning to his own country deeply stored 

lowledgo of the East, lie ranked aa live 



1 



stored wi&^H 
live &T%t. ^^1 
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■flie seven wise men of Greece, and became the Toiindcr 
of the Ionic' school." Apuleius, an cloqueut writer of 
tte second century, thna speaks of him : 

" Thales, the Milesian, was decidedly the most omi- 
ticnt of the seven famous sages, for he was tlte first 
inventor of geometry among the Greeks, the most 
judicious inquirer into the causes op nature of things, 
the most skillful observer of the stars. He mad* 
great discoveries by small geometrical lines, in tbe 
regulation of times and seasons, the theory of the 
■winds, the course of the stars, the wojuleifiil causes of 
thvnder, the oblique motions of the planets, the rero- 
lution of the sun, and the reason of the increase, de- 
crease and eclipse of tlio moon." 

BI8C0TERIR3 OF THEOPHRASTUa ^H 

From the time of Tliales to that of Theophrastt^^J 
disciple of Aristotle, who lived between two and three 
centuries after him, no new discoveries were made in 
electricity, whicli is somewhat surprising, since it is no 
local or occasional agent, but coeval with time, per- 
Tading all substances omnipresently, and being tho 
palpable cause of some of tlic grandest scenes in 
nature. 

In a work of Theophrastus, entitled in Greek, " Peri 
Lithone," ho ascribes the same property which Thales 
discovered in elei:tr(m to the lapis lyncurius, the sub- 
-Stance now called Tourmtiline. " It possesses," says 
4e, " an attractive power, like amboi', and, as thcy sfty, 
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ittractsnot only strawe and leaves, but copier alagji'l 
und iron, if in sinali [lartides." 

From Uie period of Tlieojibrastn?, uo allusion is 
made li; authors, for more tlian two thousand ycaro, 
to any biit the discoveries already noticed, and, thero- 
fore nuipe llian twenty-lhrce centuries elapsed i'roi 
tlie oliscrTations of Thales, before any material adoH 
tion was made to the stock of electrical kiiowledg^l 
Since that, for the la^t two centuries, its aecumnllf I 

^ipns have been vastly moi-e rapid ami irin'eai?ing]y 

^Bjtortnut. 

^H SIXTEKNTH CENTOBT. 

^■Jn 1600, William Gilbert, physician to King 
^Bmes I., in a Latin work, entitled " Be MagnetOi. 
^^mgttetetque corporibua," givea a deecriptiou, towardfl' 
^ft close, of a great variety of electrical experiments^ 
^Ktirely new. 

^KA frerth impulse appears to have been sivcu, dur- 
^H this ccntnry, to the study of electricity, by the 
^H|coTery of the phenomena of magnetism, as it 
^^■pied in some respects to po.s5css properties similar 
^Kihe loadstone. 

^^pj his experiments, Dr. Gilbert added largely to the 
^Rllgre list of electrical sulistnucci!. Ue ascertained 
Mit t PiiliiiondPi Happhires, Carbuncles, Iris, Opals, Am- 
^HgretS, Beryl, Cryatal, Bristol Stones, Sulphnr, Mostiq^ 
^Krd Wax, Hard Rosin, Arsenic, Sal-Ucmm, Jlod^ 
^^■Bl, common Clasps, and Stibium, or GlaPR of Anli^ 
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mony, have the power, when excited, to nttra;:t light 
bodies ; and that this InBuonce is not only exerted 
over leaves and straw, but, indeed, over all matter, 
which is not extremely rare. He also ascerluiiied 
Uiat friction was necessary to prod uce electrical 
phenomena, that it was tnoet potential when li^t 
and quick, and that electrics could be most strongly 
and permanently excited, when the air v-us dry and 
the wind north or east. 

■WANT OP APPiEArnS, 
For the want of suitable apparatus, this pbiloeo- 
pher encountered many obstacles, as did all the rest 
of the early investigators of the science. His 
periments were principally made with long, 
pieces of metal, and other substances freely sm 
ed on their centres, to Ibe extremities of wIiicIl^ 
presented the electrics he had excited 
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WILD TnEORIES OF DIGBT. 

Thirty years after the publication of " De magnete, 
magnetesqiie corporitms," the celebrated Sir Keneltn 
Digby, in his "Treatise concerning the natnro of 
bodies," cjcpresses the following singular notions 
respecting the influence of electricity. 

"Attraction," says he, "is made by an attenuated 
emanation or a continuous diluvium, which, after 
flomo distance, retracteth into itself, as 
in drops of syrups, oils, &c., which, spun 




is obscrvabjl^H 
m at l<!i>ift^^| 
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retire to their dimensioiis. Not these efflaviii 
advancing from fhe body of the electric, in their 
turn, do amj fauk the bodies, vbereon they b 
laid hold, wittiin the afhen or circle ot their ( 
tinnilic^ ; utd these they do not onlj attract, 1 
with their viscons anna, hold fast a good v1 
alter, and, if uy shall wonder vby these efflnno 
issoing forA, impel and protrode not the etrair 
fore tbey can bring it back, it is becanse tbe el 
vium, passing oat in a smaller thread and more 
lengthened filament, stirreth not the bodies in 
po<»«d, but, retnniiiig into its original, fidia int 
cIo!>er pulK'ttance and cairieth them back into itse 
Hnch fandfiil hypotheses may be amnsing, and 
Mbit An inventiTe ideality, bat sboold nerer be 
iluigcd 1))- a philosopher in tbe form of positive 
Bertioits, unattended by positive proof, as in the q 
tiitioa just made. Tliey advance not tmc knowled 
but rather beclond and bedim it. 



DB. BOTLE-3 INVESTIGATIONS. 

The learned Mr. Boyle, by his investigations 
wards the ch>Be of tbe seventeenth century, enlar: 
tbe catalogue of electrics somcThat, and osccrtaii 
by bis expuriments, that the electrical properties 
bodies are increased by wiping and T\'arraing th 
before they are mbbcd. Bodies of all kinds he i 
posed were attracted indiscriminately, and that 
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attraclion took jilacc iu a vacuum as well im in tlie 
opeu air. 

To lliis time pliilosophei-a had supposed tbat electri- 
city possessed only an attractive power. For Dr. 
Gilbert, in liis "i?e mtwpicfc, magnefesqve corjioribia,'' 
remarket! that magnetism possesses Iratli an attractire 
and a repulsive power, but that eleetrieity possesses 
the latter but not the former. Boyle, however, ap- 
proached 80 far towards the discovery of repnlHioo, 
that lie remarked, that fcnthers and other light bodies 
would cling to his fingers after they had been attract- 
ed by electrics. 

FDRTQER rROGREffl. 
Otto Gucricke, who lived contemporary with Mr- 
Boyle, and who is famed for his invention of the air 
pump, made still further discoveries and improvements 
He made use of a sulphur globe, whirled on an axis 
much in the same way with our present glass globes. 
By tliis apparatus he eonld accumulate a greater 
amoimtof electricity than had hitherto been accumu- 
lated, and was, therefore, enabled to experiment with 
greater success and certainty than his predeccssora. 
To him is due the honor of making the first full and 
ealisfaotory discovery of electric repulsion. "A body 
onco attracted," says he, " by an excited electric, is 
repelled by it, and not attracted again, until it has 
touched some other body." lie kept a feather ft 
long time suspended in the air above hi.s sulj 
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globe, and made also tlic roniarkablo discnvpry, 1 
wIjco rqielled by an excited body, it always keeps the 
satno Tace towards that body, as tlie moon docs to- 
wards the carlli. 

Both Mr. Boylo, nnd Otto Gncricke diecovcred tfai 
electric light, simultaneously ; the one, as lie suppose 
Kijtt lUe diamond, and the other in bis excited globe. 

^^■Dr. 'Wall, about the same time, discovered it in 
^HrU more eatisfactory manner, which wo will givo 
tiis own words. 

"I found," says be, " n[>on swiftly drawing a wc 
i>o!ijihcd piece of amber \a tlic dark, through a piece 
■■r woolen olotli, and squeezing it pretty bard with my 
Land a prodigious nnnibor of little cracklings were 
iril, »iid every one of Lheni produced a flaeh of' 
^1, Imt when the amber was drawn gently aodi 
"digJitly tlirongh the cloth, it ppoducod only a light, 
crackling; but by holding one's finger at a. 
little distance from tlie amber, a largo crackling 
, with a great flash of light succeeding 
[, what to me is very surprising, upon its eruption; 
lltstrikes the finger very sensibly, wheresoever applied, 
h a push or a puff like wind. This light and crack- 
3, in some respects, to represent thunder and 



pfit^i. 







Sir Isaac Newton next made the diaco^-ery of a tUA, 

whicli has often been disjiuteJ, but ivhicli is Terjr 
necessary in establishing the theory which we assume, 
that both clecti'ic attraction and repulsion will pone- 
trate through glass, 

nAWKESBY. 
Mr. Hawkeaby nest in chronological order, wrote, 
in 1709, a treatise on electricity, in which he published 
a variety of new fucts with regard to attraction ftod 
repulsion, and the nature of electric ligiit, suppoaq; 
it to bo phosphoric. Others, who first observed it, at 
this period, adopted the same opinion. m 

ELIKTEIGS ASD SOS-KXliCTRICS. ^^| 

About twenty years after, when the excitement pro- 
duced among scholars, by Newton's wonderful discoT- 
eries in Natural Philosophy, had, in a measure sub- 
sided, Mr. Grey turned his attention to the subject of 
electricity, and by him was discovered the dintinctien 
which exists between electrics and non-electrics, fornh 
iug a new era in the history of the science. But as a 
detailed account of the interesting espcrimeuts, which 
lie made and pnblished in the Philosophical Transac- 
tions for 1729, would be altogether too volumiuoos 
for the circumscribed limits of the present work, w« 
shall simply allude to the fact, and pass on to the 
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fcratjon of other impoi-taut topics and cxpcri- 

\$ far we have glanced rapidly, and, in as brief a 
tc KSWG wcli could, at tlie history of the rit^e and 
896 of thi^ science, and less tlian this we wuld 
ell liavc done, consiste lU a thorough exam- 

11 of the subject. Ai it is the sum of our 

igation tlma far? It i. 

bcr and a great varii other subtances are 

le of exhibiting eleetr ihenoinena. Friction 
lorally sjieakinj, the causo of tlio cxhibilinii of 
>heDomena. When they are made by friction to 
it those appearances, they are said to be electri- 
T electrically excited, and the power of attrac- 
which they then exhibit over contiguous liglit 
3 is denominated electrical attraction. 

KKPULSrON. 
t this is not the only power manifested, or the only 
nee exerted, by this agent, over bodies or in con- 
ion with their own properties. Tliere is a repid- 
9 well as an attractiee force. This attraction and 
don, depend, as will be seen, upon the different 
ical states of different bodies. 

ESPERIUEXT-S. 
r illostration, rub a glass tube. It becomes cleo- 
ly excited. Hold it over little bits of paper. 
3 attracted towards it from soirc distance, ai 



62 A XEW i'HILOSOPHr OF MATTElt. 

■with coiisiileralile force. C«t you perceive tliat (lio 

moment they come in contact, tliey receive a portion 
of the electricity, wliicli attracted tlicm, and arc ininw 
diately repelled. Dropiiing, however, npon some other 
substance, they impart to that Bubstance a portion of 
the electricity, wliich thoy receive from the glass and 
are again attracted towards it, though with less force 
than before, because it is less excited than before, 
having in tho first contact lost a portion of ita saper 
abundant electricity. This alternate attraction and 
repnlaion continues, though more and more feebly, until 
the excited substance lias lost entirely ita electric 
charge, and has returned to its natural state. It llien 
exhibits no attractive powers whatever. Contiguous 
light bodies, however light and easily moved, remain 
perfectly unaffected and quiescent at its approaeh, 

Another piece of apparattis, by winch attraction uid 
repulsion are still more forcibly and amusingly illas- 
ti'ated, is what is called the apparatus for tlie dancing 
figures, by which, pieces of paper, or images cnt from 
paste board, or pith of elder, are made to dance be- 
tween two plates, by the action and reaction of positive 
and negative electricities. ^^M 

, WOKDERFUL, TQOUGH COMMON, ^^| 

How wonderful the agency here exhibited? Who 
do03 not look with astonishment upon tlie mock ercn- 
^MtB and life-giving energy which electricity displays? 
I 'Had Botne chemif^t made an exhibition like this io the 
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Urk agca, without explanation, or oven in the days 
Salem witchcraft, it would Iiavo rung throughout tlio ' 
country that he had made a league with the evil one, 
Biitj he would, as a componsatioo for Iiia wisdom and 
wit, Iiave Ktood a pretty good chance to get a roasting - 
for a wizard. There is a case on record directly h 
point. John Faust, an ingenious Gcrmao, liy the i 
vcntion of types, waa enaljled, during the dark i 
not ouly to pnblish books much faster, Lut also mucJj 
thiaper than before. This newly discovered art 1 
kept secret for a lime, and hence originated the nurse 
legend of Dr. Fatistus and lite dem'l, iu wliieh he i 
represented as calling to his aid unlawfully the spiri 
of {Urknesi<. 



NON-ELECTRICa 

UTiere are many substances — all the metals in pai 
—which do not seem to be capable of beinj 
rically excited by friction. The reason, howeverJ 
. They give a free passage over their sui^ J 
eto the electricity as it is excited, and it is instantlj J 
Bsipatad without being accumulated in any jicrcepti- 1 
e quantity. 

c arc denominated non-electrics, from the fact 
lat they are not capable of being excited like glass 
i the resins. They are also called conductors, from 
I lact that they readily tiansmit the subtle agent ■ 
litboat accumulation upon their surface. But it 1 
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onhj because tlicy are good conductors that tbey hap- 
pen to be non-eloctrics. 

HOW MADE ELECTRICS. 

Let tliem be insulated — that is, let them be placed 
npon Bome electric or non-conductor, sucli as gla^ or 
gum lao, and tliey immediately become electrics by 
fi-iction, or by the communication of the positive charge 
from tlie ciecti'ic macliine, and exbibit the same phe- 
nomena as glasa, scaling icax, or any other excited 
electric. The reason tlicu, why some substances are 
electrics, and some non-electrics, ia because pome bu1»- 
gtanees seem to have a greater power of a^inity to re- 
tain what 13 collected upon their surface than others. 

The' body of a living pereon, for instance is one of 
the best conductors of electricity, or nou-electrica, and 
yet it can be mnde a most perfect electric by insuli 



PROPOSITIONS. 
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Our observations tJiua far, aided by oui- experimel 
have l>oen the means dT ascertaining these threo £ 

lat. Bodies eledricaVy excited attract botli'es urtexdted. 

2d. Two bodies electrically excited, as tyAew one excited 
hody has imparted a portion of its electridty U> an ttn- 

cited hody, 7nnlaalli/ repel each Other. And, 

Sd. Two in their natural state have \no pereeptiblt 
ififlufnce \jpon each other, but are perfeciljAqmetcenL 

It follows, then, 03 a matter of cour'w, that 1 
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tiirce facts lay the foundation for tlircc distinct pro- 
positions : 

1st. OpfMite electrical states attract. 
2(1. Similar electrical slates repel And, 
3il. When bodiea are in their natural state, they are in 
c perfect equilibrium, (" a bahnce, exerting neither an 
nllrarCve nor a Tepuhi injlueiice. 



CHAPTER V. 

A QUESTION FOR DISCUSSION. 

The question here naturally suggests itself— What 
are those two opposite electrical states spoken of in (he 
proposition near the close of the last chapter ? Are 
they two distinct electrical fluids, or only one? 'We 
here use the term fluids, not because we consider it an 
appropriate term, for we cannot conceive that the word 
fluidity, in its general acceptation, conveys a correct 
idea of the movement of electricity, but we use it simply 
in accommodation to the inappropriate phraseology of 
those standard works, from the theories of which we are 
obliged to dissent. Are the opposite electrical states, 
we say, then, two distinct fluids, speaking in the lan- 
guage of the books, or only one ? Eminent philoso- 
phers liave been divided upon this point. While Du- 
fo-Vj Symmer, Coulomb, Turner, Thompson, and 
others, believed that there are two, with opposite in- 
herent natures. Dr. Franklin, Epinus and Cavendish, 
with some modification of each others views, main- 
tained as positively that there is but one. 

BOTH THEORIES EXAMINED. 

We will first state briefly the peculiar views of these 
two classes of cclciu.ated opponents, examine very 

(56) 
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Tiinulely their arguoieuts, sbow how far we agree with 
tbem, wherein we differ, and the roasous which compel 
' li*lo differ. Our object in thua minutely iiweatigat- 
Hig tho90 two theories and iu attemptiug to ascertain 
the trutlt ia the case, is to lay broadly and perman- 
enlly, upoii the immoveable and imperisliablc basis of 
ikct and argument, the foundatioo of tliat system of 
philosophy, the superstructure of which will be built 
up in the course of thij work. An error, or a doubt, 
or an uncertainty here, will be of eerioua detriment 
throughout the whole series, for our theory must stand 
or fall by the stability or instability of the foundation 
whicli wc here lay. 

TnEOHY OF TWO FLUIDS. 
The theorists who maintained the existence of two 
fluids gave their supposed opposite electricities the 
names of vitreous and resinous. They called the one 
vitreous because dcvclo{>ed, as they supposed, in glass, 
the word being derived from a Latin term which de- 
notes glass, and the other rennou-?, because developed, 
as they supposed, iu sealing wax, Gum Lac, and other 
resins, and those two were supposed by tliem to pos- 
sess properties entirely and inherently different from 
each other, each attractive to its opposite and repellent 
to itself. Upon this hypothesis they attempted to ex- 
plain the reason why an excited body attracts an un- 
excited body, and why like amounts of like electrici- 
ties, either vitreons or resinous -utually repel each 

other. 

3*- 
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CONSIDERKD DNI'IULOSOPHICAL. 
But, as wo shall be uiulor the necessity, with onr 
Piews on the subject, to differ entirely from their hypo- 
Ehcsis, we will let them 6r3t speak in full for thomsolvee, 
t&d then endeavor to eliow wherein that hypothesis 
elashes with fact. And that tliere niay be no injustice 
Sone to those theorists, wo will quote l!ie language of 
Hie of their most learned and eminent cliampions. Dr. 
Furner, in his " Elements of Chemistry," on pagee 
'2 and 73, thus speaks r ^M 

TURSEH'S OPimOS. ^1 

" On comparing the electric properties manifested 
by glass and sealing-wax, when hotli are rubbed by a 
woollen or silk cloth, they will be found essentially 
different, and hence it is inferred that there arc two 
lunds or stales of electricity, one termed vUreout, 
because developed on glass, and the other i 
dectricity, from being first noticed on resinons I 
Rtauces. These two kinds of electricity, one or ( 
of wliieli is possessed by every electrilied substance, 
pre also termed jao^iVit'e and negalive, the terms vitlt- 
ws and positive being used synonymously, as ai-e.n 
ptw and negative. Tlic mode of distinguishing ] 
tween positive and negative electricity is founded { 
ithc circumstance, that if two electrified substances are 
both positive or both negative, they are invariably 
iispoBod to recede from each other, that is, to exhibit 
^«ctric repulsion ; but if one be positive and the other 
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ne^tive, their mutual actiou is as constantly attract- 
ive. The end of a eilk tlireaJ, after contact witli nn 
clectriiied stick of sonling-wax, is repelled by tlio wax, 
because both are lu the same electric state ; but if a 
dry, warm wine-glaBa bo rubied with cloth or silk, and 
tfien presented to tlie thread, attraction will cnBOO. 
A silk thread, in a knou-n electric state, thus indicates 
the kind of electricity possessed by other Bubstances. 
A convenient mode of doing this is to draw a tliread 
of white aiik rapidly through a fold of course brown 
paper, previously wanncrl, by wliich moanB its whole 
leDgth will be rendered positive. 

" When two snbstanccs are rubbed together bo as to 
electrify one of them, the other, if in a state to retain 
electricity, will be excited also, one being always neg- 
ative and the other positive. It is easy to be satisfied 
of this by very simple experiments. Rub a stick of 
sealing-wax ou warm coarse brown paper, and tho 
paper will be found to repel a positively excited thread 
of silk, while the wax will attract it; if a warm wine- 
glass bo mbbed on the bro«Ti paper, the glass will be 
positive, as shown by Its repelling the positive thread, 
while the same thread will be attracted by the nega- 
tive pt^r ; friction of sealing-wax on a silk riband 
renders the riband positive, but with glass the riband 
is sf^tive. If two silk ribands, one white and tho 
other black, be made quite warm, placed in contact, 
and then drawn quickly through the closed fingers, 
tlugr will be/oDDd on separation to lie \i\s^\\'3 «.tew*r 
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ire to each other, the white being )>03itive and llic 
black negative. The back of a cat is positive to all 
flubstancca with which it hu3 bcea tiicil, and fmootb 
glass is positive to all except the back of a cat. 
Sealing-wax is negative to all the substances just enu- 
merated, but becomes positive bj friction with moat 
of the metals. The reader will perceive from these 
facta tliat tho same substance may acquire both kin 
of electricity, becoming positive by friction willi c 
body, and negative with another." 

" This theory, the fundaniontal facts of whicU n 
supplied partly by Dufay, and partly by Syniiner,j| 
founded on the assumed existence of two electric floi 
which Dufay distinguished by t!ie terms vitreous t 
resiiious electricity. In order to account for elec 
phenomena by this supposition, the two fluids i 
assumed to possess the following properties ; Thq 
are both equally subtile and elastic, imiversaily dif- 
foaed, and, therefore, present in all bodies, possessed of 
thfl most perfect fluidity, each highly repulsive to ita 
owfl papacies, and as highly attractive to those of the 
opposite kind ; tliesc attractive and repulsive forces 
being exactly equal at the same distance, and 1 
varying inversely as the squares of tJic distance varjT^ 

" Eleeti'ic quiescence Sa ascribed to these fluids beinf 
combined aud neutralized with each other ; and elec- 
tric excitation is the consequence of citlier fluid being 
in excess. Their combination Is destroyed by several 
causes, of which friction is one. The application of 
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these principles is as follows. Two uucseited cooj 
tignoQS bodies, A and B, arc cioctricnlly iudiflercut I 
each otUer ; for, tliougli eacli electricity in A repc 
Uie electricity of the same name in B, attraction to tl 
Bame extent is exerted between tlie opposite oloctrioj 
ties, and no change results. If A and B arc 
logetlicr. a portion of tlie combined electricities i 
botli is decomposed, and the separated resinous fluid 
is transferred to one of them, snpposc to A, and thfli^ 
vitreona to B, each being electrified to the same de- 
gree, thoDgh oppositely. The free particles of resin- 
ous electricity in A tend by their repulsion to recede- -i 
from each other, and would quit A altogether, unlee 
their passage was impeded by a non-conductor 
atmosphere, if dry, cnta off the retreat, and by m 
pressure confines the resinous fluid to the surface of A 
The same happens to the vitreous flnid on tlic surfad 
f B. Bat the opjiosite electricities fixed on A and I 
irt a strong mutual atti-action, and may su( 
ILct in forcing their way across the intervening stra- 
of air, or of actually drawing A and B into 
reonlnf U In either case the free electricities reunite, 
and the electric equilibriom ia restored. On tho con- 
trary, if A and B are similarly electrified, tliat is, 
B3ess the same kind of free electricity, Ihc ofTort of 
! electric fluid to escape in opposite directions 
ses the substances themselves to fly asunder, if the 
sive force exceed their weight, and thus produces 
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"This theory, as commonly stated, takes little or no 
cognizanee of any attraction hetvreen the electric fluids 
and otlier material enbstaiiccB. Bat it would be against 
all analogy to suppose no snch influence to esist ; and 
indeed the gupposition of an attractive force acting at 
iuscDsililc distances seems necessary to account for tlie 
impediment caused by noj -conductors to the free move- 
mcut of the electric fluids." ^M 



THEORY OJ ONE FLUID. !■ 

Dr. Franklin, the cclelrated electrician of our own 
country, took strong and decided ground against tlib 
doctrine. For it, ho substituted the more simple 
theory of one fluid, and attcinpted to account for all 
the various phenomena ol attraction and repulsion by 
the different states or dog.*ccs, or volumes of electricibr, 
which he called phts or yaiUv^. and minus or negaOvt. 
When a body had more tiian its natural share, it was 
E^ considered to be in a plua or positive gCatc, and when 
it had less than its natural Eltarc ii was considered 
minus or negative. Bc'.ies, upon this principle, Are 
positive and negative relatively, or positive and n^a- 
e uUoluUbj. They are positive and negative rda- 
Uvelij when they arc botfi plus, but wiien one liaa a 
greater amount than thu other. They aro positive 
b and negative ahsnlutdy -^hcn ono has more than its 
H natural share, and the other less. But in each of Uiose 
H cases there is attraction, though much more feeble in 
B- the former than in the latter case. 



I 
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A DIFFICULTY. 

Franklin, however, found, after mature reflection 
upon the subject, that his theory was attended with 
one inexplicable difficulty. Ilis penetrating mind 
could not solve it satisfactorily to himself. This diffi- 
culty was the repulsion of two negatives^ which he con- 
fessed could not be explained upon the plus and minus 
theory, for in this case botli would be minus, and 
there, of course, be an absence of w^hat he considered 
to be the attractive and repulsive principle. 

ATTEMPT TO SOLVE THE DIFFICULTY. 

Epinus, liowever, a celebrated electrician of St. 
Petersburg, in Russia, undertook to extricate the 
theorv of Franklin from this dilemma. lie niaifitaiucd 
with Franklin, that there is but one fluid, and accounted 
for all the phenomena of attraction and repulsion, in- 
cluding the repulsion of two negatives, upon the hypo- 
thesis that there must be a reciprocal affinity or 
attraction between ponderable and imponderable mat- 
ter, and that the particles of each must be mutually 
repellent to those of their own kind, and mutually 
attractive to their opposites, and that this attraction 
and repulsion exerts itself in the ratio of inverse pro- 
portions according to the squares of the distance. 
This, it will be seen, lays the basis for three distinct 
propositions. 
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PRO POSITIONS. 

1st. The particles, or ultimate atoms of ponderable 
mfttter mutually repel each other. 

2d. The particles or component parts of imponder- 
able matter, or electricity, mutually repel each other. 

3d. The particles or component parta of botli pon- 
derable and imponderable ^matter mutually attract 
their opposites, and that, too, with a force which not 
only varies according to the squares of the distance, 
but, also, according to the magnitude and densitjr 
the one, and the volume or degree of the other. 



EXPLANATION UNSATISFACTORY. 



'i^'^fl 
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Now from this explanation of the difficulty, ' 
Franklin encountered, wo dissent altogether. It de- 
stroys virtually that " vis-inerlia" or inaction, which 
ia an essential property of ponderable matter, and 
givea to it attributCB, which it never possessed. That 
difficulty can be explained in a manner more titj-ictly 
in accordance with fact, for the theory of one cloctrio 
agent, as mantaiued by Franklin, is correct — his doc- 
trine of plus and minus is also correct — but there arff 
certain invariable results, which depend upon the pina 
and minus of Iwdics, which will fully explain tJic diffi- 
culty, which he encountered. We must look, not to 
the simple volume or degree, or amonnt of accumula- 
tion itself— not to the simple plus and minus, but to 
tlte organic lawn of tlic ultimate component pai tides of 
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Ktricity, for the solution of the enij^nia, i»-hic!i so 
pnuled Franklin — which laws, however, invariably 
exiiibit tlieir operations through the meilium of a plus 
aod minus, as Frauklia supposed ; for all the electrical 
inomena depend, after all, upon a plus and minus in 



DISCUSStON DEFERBED TO NEXT CnAPTEa. 
t the present chapter should be extended too for, 
t are obliged to defer to the nest the full examination 
r the two opposing theories, which have been stated, 
1 shall show wherein we are under the necessity in 
my respects of differing from both, by the existence of 
ii fbrniidable array of facts, and the arguments which 
D be legitimately drawn from them, which facts and , 
[aments, in our view, preclude the pnssibilU'j of tlicivv 
Ing correct. The theory of two fluids in parttculapJ^ 
ittS to U3 so wide from the ti'uth, and so contraiyi 
g known and tested laws, that we are somewhat sur- ■ 

that men of such acknowledged talent and 

htellectiial acumen, as they confessedly arc, who advo- 

1 tbem, should ever have given them credence or 

Hicy. It must, wc believe, in some cases, have 

] from the fact that they admitted, without exami- 

in, upon the mere authority of great names, what 

^y should have thoroughly examined for tlicinselves, 

IJbiasBcd by preconceived opinions, and promptly 

Kted, if they foimd the same unsnbslantiated by 

^„iX in unsafe either to regard great naioca aa . 
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infallible or to indulge in fancifal philosophical specu- 
lations, which have no solid and imperishable basis 
in the stern and sober reality of things. Whether 
that stern and sober reality have an existence or not 
in any given case, can bo ascertained, in most in- 
stances, by experiment. In combating those errors 
in theory, we shall draw all our conclusions from the 
facts which experiment furnishes. 




CHAPTER VI. 



As announced in the former chapter, the present 
will partake largely of a controversial character. 
Yet, we differ with those authors, from whose opinions 
we shall dis^enf, only because the fada, which have 
been ascertained by ourselves and by others, in the 
careful observations of the laboratory, compel us to 
differ. And, while we thus differ, we entertain the 
highest respect for the talents and researches of those 
eminent scholars. They have thrown great light 
upon many abstruse and difficult subjects, and we are 
free and happy to acknowledge the benefit and assist- 
ance which we have received from their works. 

DIVERSITT OF OPINION NOT STRANGE. 
It is not at all wonderful tliat there should be 
diverse and clashing opinions upon the subject of elec- 
tricity,, and its various phenomena and influences 
since it is an agent bo extremely subtle, and since it 
must be acknowledged that it is not easy to detect, in 
many instances, the " modus operandi" of its doings, 
or the primary cause of some of the effects it exhibits. 
Our arguments and conclusions will, therefore, be 
liable to misapprehension and misinterprctaUon,v 
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great pains be taken to render them as clear aud lucid 
aa it is possible for language to make them ; and, crm 
then, wc do not expect to escape entirely the common 
fate of anthors, owing to the imperfection of the falli- 
ble medium through which ideas are conveyed from 
one mind to another. That we may, therefore, avoid 
as much as possible niisapprcliensiou, and that tJie 
positions to be examined, as well as controverted, may 
be vividly before the mind of the reader, we will re- 
state tliem briefly before proceeding in the discuseion. 
We shall do it, also, for another important reason. 
The opinions advanced in the following pages will be 
substantiated, or proved baseless and erroneous, as we 
establish or /ail to eslablish our positions. Mucli, 
titerefore, it will be seen, depends upon a thorough ex- 
amination of the oppoi-ing and clashing tlieoriea of 
one and two electric agents, and upon the full and 
satisfactory establishment of the one, and refutation 
of the other, and, for tliis reason, wc here define the 
precise position of the combatants, even at the risk 
and expense of being thought eomewhat diffuse and 
tautological. 



RECAPITnLATION. 

Pufay, .'^ymmcr. Coulomb, Turner, and Thompi 
promnlgated and defmiled the theory that there are 
two kinds of electricity, or two distinct electrical 
ogenl3 ; that one, if wo can understand them aright, T^J 
■■ides tnhcrenUy in one substance and the other t»i 
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raiSff in aaotlter ; tlHil earli nf those tm i 

mutually rcpollent tn itt^If, anil mntBallv' k 

its opposite ; and that all the pbenotDeaa oFal 

and repnlsioR among bodi(« are [>Toilar>->] lij Ac ae- 

tion or agency of Uiese tao clcclririlir?- 

Tliat it may not l>e affirtncd by the adrcstn offtii 
thcorr; that we bavc miniated iLdr oiilakai qiSB 
thi» l>oint, wiien tbcir glariag etroDeoui^U'iB mai ab- 
EnrditT ^hal] liave boen made to appear, mfadoat 
proniimmlly to view, even by tlptr o«ti ihoimmg, aod 
their own nelf-cnnfradk-lirm: ire will trU-- fbmr own 
language. ThompsoD thus ?peakg of this subject npon 
the 359th and 360th pages of his large work on Heat 
and Electricity. 

ILLUSTBATIOH BY THOMPSON. 

" If we suspend two small pith ball?, by means of a 
very slender wire from a stick of scaling-wajt, and 
mb the wax with dry woollen cloth, the two balls 
will repel each other. If we suspend another pith 
ball by a Blender wire from a stick of Ecaling-wa\-, 
and rub it also with a dry woollen clotJi, this pith 
ball, if brought close to the two former, will also be 
repelled by them. If we suspend the pith bolls liy 
slender wires from dry glass tubes, and rub the tubes 
with dry woollen cloth, the result will bo the same — 
all the pith balls will repel each other. 

" But if we suspend a small pith ball by a small wire 
from a glass tube, and another in a similar manne" 
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from a Btick of scaling-was, and make the two balls 

approach, after having rubbed the glass tube, and the 
stick of 8caling-wajt, the pith balls, iustead of repel- 
ling, will aUi-act each other." 



icr.tl^ 

latajfl 



FACTS TRUE, BUT COKCLUSIOSS FUSE. ^^H 

Now these facts, which Tlioinpson records, as having 
been proven by experiment, we pretend not to denj. 
They arc doubtless ti'uc. But we deny, altogether. Si 
conclusions which he draws from these, as his data 
premises. lie tlius reasons : 

"Hence it is obvious, that the electricity excited at 
glass" [now mark this] '" is dijfercnl from that excit«d 
in sealiug-wax, since bodies having the dectricily of 
glass attract those having the (dectricity of sealing-wax, 
while bodies having each either the electricity of glass 
or sealing-wax repel each other." 

Now it haa been affirmed by some of the advocates 
of the theory of two ngcnta, that Thompson did not 
say, iu this passage, or intend to say, that glass pro- 
duces onli/ one hind, and sealing-wax onlij the other. 
But if ho does not, by the ^notation already made, 
advance such an opinion, we must confess ourself 
utterly incapable of understanding his language. Our 
intellectual acumen happens not to be sharp enough, 
if that bo the case, to perceive his meaning. 
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OS esamine and dissect the passage a little, for 
object is to pot at the facta in the case, and elicit 

;th, and sift it iVom error. Thompson expressly at&nna 
without any qualification, that the electricity of glass 
is difftrait from that of sealing-wax. He doea not inti- 
mate that he considers it to contain any other thaa^ 
that which he says is different. The assumption that 
he docs, for the sake of getting him out of a dilemma, 
ia supplying, by an active imagination, what he has not 
seen fit even to hint at in any of his labored works. 
Before showing what the dilemma is, from which hia 
apologists would extricate liia theory — before placing 
in striking contrast hia palpable self-con ti-adicltons, and 
making him refute himself scholar as lie certainly ia, we 
will quote from Turner, another of the most ublo do- 
fi-nders of the theory we are op[K)^ing, to show that 
Thom[won stands not alone in the advocacy of such sen- 

ionts. 



I 
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TORSER-S ARGUMENT. 



He says, on page T2 of hia Chemistry, as quoted in 
the former part of this work, " on compnring the elec- 
Iric properties manifested by glass and sealing-wax, 
wlien both are ruhhod by a woollen or Bilk cloth, they 
will be found esfeJiliuUy different, and hcnee it is in- 
ferred that there arc two kinds of states or electricity, 
one termed vitrcom" — and why? Mark the answer 
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of Turner — " Because developed in glass. And (be 
other resinoufi'^ — and whv? — "Because first noticed 
in resinous substances."* Now, is there the slightest in- 
timation in this stntement of the theory, that j^lass ever 
develops but one kind, or resinous, substances either? 
Does he not rather expressly afiBrm that they are essenr 
tiiiUy different, and if one thing be essentially different 
from another, what logician will insinuate that they are 
alike? 

SKLF-CONTRADICTION& 

Now tlien for the self-contradictions of the staunch- 
est and most learned advocate of this palpable error 
in theory. Let Mr. Tliompson be arrayed against Mr. 
Thompson, and let liim be refuted by his own statement 
of facts. There can be no fairer system of polemic 
warfare. 

On page 361 of Thompson, he has the following lan- 
guage : " If we rub dry woollen cloth against smooth 
glass, it acquires resinous electricity : while the glass 
becomes positively electrified. But if we rub woollen 
cloth against rough glass, it acquires positive electricity, 
while the glass is charged with negative or i^nous 
electricity. 

Now in this quotation Thompson certainly contradicts 
his assertions in other parts of his work, if I am able 
to dccyphcr the meaning of an author. He affirms in 
tlie quotation already dissected and analyzed, that 
" the electricity of glasr^ is different^ from that of seal- 
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S," and in tbe futa last quoted, he proreB thst, 

ht>the Boaie materials and with the same robber, 

Ir^tbe eleotridties are developed in gUsa, aad tlut 

it one of ite dectridties, if it have two, is tbe 

He as io B^ing-wax, instead of being "eumtiallif 

afferent,'' as elsewhere asserted. 

ms palpaUe mf/'-etmiradietion ariaes from the &ct 

Asi he lias ondert^ai to defind the fancifid specola- 

tioiiB of an actire imagination, whi(di, as a general 

Ung, passed too mach in his day for current favtfa. 

TUB APOLOGIST. 

But, some one ma; say, that although a palpable 
contradicUon hits been detected, yet that should not im- 
pair confidence in the doctrine of two agents. Rnch 
an one may affirm that by nibbing glass one kind of 
electricity may be drawn from it, and that by rubbing 
with tlie same rubber glass of another kind of surface, 
anotber kind of electricity may be developed. 

Although the bare proposition, to our mind, seems 
most saperlativeiy illogical and ridiculous, yet we will 
examine it, because it seems to be seriously and 
honestly believed by its advocate?'. 

THE ILLOGICA.L ASSUMPTION AKALYZKD. 

If it be maintained that there are two electric pgents 

or fiuids, as they are called, and tiiat tbey have an 

attraction for each otlier, and a repulsion for them- 

wires, flicy mnat, according to the facts which Mr. 
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Thompson liimself has recorded, both reside in glass. 
Now if that be the case, and if they both, as asserted, 
have a mutual attraction for eacli other, why should 
friction call the positive current out of smooth glass, 
and leave the negative, or why slionld it call the 
negative out of rough glass, and leave the positive ? 

It may be said by some one, perhaps, that it does 
call l>otli out, but that the one current runs to the sur- 
face of the woollen rubber, while the other accamn- 
lates upon the surface of tlie glass. But why should 
they do this ? If there be two currents of the kind we 
are examining — if they liave a mutual attraction for 
each other, and if friclion calls forth both of them at 
the same time, why should they not, by the force of 
that attraction, both accumulate upon the same 
surface ? 

And, to show still further the mere fanciful nature 
of this theory, when brought to the test of fact 
and of i*oason, why should a dry woollen rubber 
accumulate upon itself negative electricity when 
rubbed against smooth glass, and positive electricity 
when rubbed against rough glass? and why should 
the smooth glass acquire positive and the rough nega- 
tive at the same timcj ? Not one of these questions 
can be answered satisfactorily upon the supposition of 
ttvo fluids. 



CHAPTER VII. 

ONE FLUID. 

Wb have to resort to the theory of one fluid to 
account for these things rationally, though not to the 
theory of one fluid exactly, as taught in tlie books. 
Positive and negative, then, docs not depend upon the 
influence of two electricities inherently diff'erent, but 
upon the different degrees of tlie accumulation of a 
single current. If a substance, by any cause, acquires 
more than a certain amount, so as to make it plus, witli 
regard to what may be called its natural share, it is 
|K>sitive, but if it have less than a certain amount, so 
as to make it minusAi is negative; and so positive 
and negative relate to degree or quantity, and to 
degree or quantity olonr, 

HARMONIZES WITH FACTS. 

Upon this hypothesis, the reason wliy, in the facts 
quoted from Thompson, the woollen became positive in 
one case, and the glass negative, and why in the otlier 
case the woollen became negative and I lie glass posi- 
tive, was simply because the rouirliest of two sul> 
gtances, when rubbed togotlier, if botli 1)0 noii-conduct- 
ors, will impart its electricity to the otlior, an<l make 
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that plus, OP positive, while it becomea minus, or nega- 
tive, and just to the extent that the one ia poaitivc, just 
to that extent is the other negative ; so that the one 
invariably accumulates precisely what the other loses. 
This law is universal. If one substance loses ita elec- 
tricity, just in that proportion jjrecific^y does tlie othcr 
acciimulate it. Not an iota is created by friction ; ita 
quiet is only distuibcd, and if it aceumulatea, it is evi- 
dent that the substance from which it is accumulated 
ia so far minus. 

This accountt rationally, and in accordance witli 
that simplicity and economy which appears tliroughoat 
nature, for all the phenomena of positive and negative 
electricity. It is simply acaimulation and propor- 
tional abstraction. ^^_ 

A DlFFltrULT PBORLEM. ^| 

Bat the reason why two positives repel, & positive 
and negative, and a negative and positive attract, and 
why two negatives repel, is much more abatnise. It has 
for a long time puzzled philosophers. Franklin, clear 
headed as ho was, found himself in a dilemma, and 
confessed it, when endeavoring to solve the mystery 
of the repulsion of two negatives. Nor ia the attempt 
ofEpinus to extricate him from the difficulty, enlircly 
satisfactory, altliough we far prefer it to the irratjonal 
and palpable cnntradictions which cluster 
arotmd the ihnory of two electric agent*. 
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^^ EPiXUS'S TIIEORT. 

TliC opiuion3 of Franklin, reconciled by Epiuus, 
iiased upon tliree propositions, whicli we stated i 
^Jtrmtar chapter : 

^B^Bt. Ponderable matter repels its owu particles. 
^V 2d. Imponderable matter repels ila own jinrticles. I 
^H Sd. Tliey liave a mutual attraction for cacli otber. ( 

CONTRARY TO FACT. 
But Ibis again miglit seem to convey tlie idea thai 
inderable matter, by its attraction, exhibita inliereiri 
ity, which is contrary to fact; for ponderabhi 
Liter of itself we hold to be perfectly inert. 
must examine further, then, to lind a philosophicii 
solution for the enigma. Such a solution we tbink 
have found. It is nowhere even hinted at in t 
tks. But bccansc it is not, let no one suppose t 
are about to advance a mere fanciful lij'pothcaii 
id on no i^olid foundation of fact. 



ODE SOLUTION. 

tp solntion of the difficulty will be derived I 

r of electricity, which, although it seems to ban 

■aped the attention of chemists, can nevertheless h 

lonstratcd to exist, as easily and at* perfectly a 

f problem in Euclid can bo demonstrated. It J 

Every ultimate particle of electricity has oppo- 

' polarities ; that is, each end of each individual 
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pailicle ha3 a different property ; like ends or polari- 
lics repel, and mh'li-e cudB or polarities attract. 

AN AXIOM. 
This we iatenJ to prove conclusively by tlie aid of 
tliat immutable trutb, tbat tfie laws of tfte whole are ihs 
laws of its ;)nrts, and, by the operation of tlie rule so 
proven, we int<?ad to eliow that all the phenomenft 
of attraction and repuleion among both atoms and 
planets can be rationally accounted for. Iiet ua apply 
the immutable and infallible rule, that the laws of the 
whole arc the laws of ils part.'i, and see whether it 
will sustain the opinion we have hazarded, and for 
which wo dcnve no support from the books. 
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PROOFS. 
Electricity and p-alvanism aj'ci, at the present 
generally conceded to be the same agent. There is 
no dispute about that. Now, if you pass a current of 
galvanism around soft iron, bent into the form of a 
horse-shoe, and wound spirally with insulated copper 
wire, yon make tlie iron magnetic, and the two ends 
have different polarities. By different ])olarities, we 
mean, that what one end will attract the other will 
repel, or the one is negative and the other is positive. 
But by changing the poles of the battery and passing 
the current of electricity in a different dirccUou 
around the spiral wire, you change the polarity of' 
iron, and make the end tliat was positive, 



A SEW PHILOSOPBY Or SLiTTKR. 79 

and the end that was uegatiTC, positive, which can be 
shown by exporimcols in electro-magnetism. So tlion 
positive and negative, in this case, depend upon the 
direction in which the current runs ; Tor the current 
I line inward at one end and outward at tlie other. 
riie end where the current is intvartl 13 always n^ga- 
t,ve, and that where it is ovlward ia always posiUvt. 
And v\iy is this invariably so? There must be K^ 
reaBon for this phenomenon. Its solntion is readily I 
fonod in the admirable and infallible rule, that tlia I 
lams o/Ihe whole ore Uie laws of tU parts. If a current I 
^L electricity, runniug in a certain direction, makei 
^■IB end of a bar of iron positive and the otlicrn(f 
^Bve, each individual ultimate particle of that cm 
^^pt must have an agency in producing such a re- 1 
^Ht, and, therefore, eadl iudlvtdnal particle must have J 
^Bpoeitive ^nd nc^tlroend, the positive end alwayfi. I 
^Hiding, and the negative, of course, always following'. 
^Be infer this from the fact that the laws of Uie wholty*' 
^Bb the laws of its parts.' or the laws of its parts s 
^■t laws of the whole ; for it would be utterly imjios- 
^Hple that the whole of a tiling should have a quality 
^Bt opposite of the porta of which it is composed. « 

^H FUBTHRR ILLUSTRATIOXS. M 

^HZTo make our position still tnoro impregnable t)|H 
^Hjlt aad argument, let us examine further. If yoH 
^Bk the galvanic current around steel spirally, in t h cJ 
^Hne way as it is passed around soft iron, you make it J 
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permanently magnetic. Tlie end where tlic cturenl is 
inward is ncgatioe, but the end where it is outward a 
positive. So it will remain for years. Now j-ou may 
cut up that bar of steel, which is thus made magnetic, 
into ten thousand pieces, and each piece will hai's-l 
positive and negative end, and the positive and i 
tive polarities of the pieces will bo arranged in i 
Bttme direction as in the whole. What, Uien, i 
unavoidable and logical inference ? Why, that e 
uUiniate particle of Ute eleclricit;/ that taada H maj 
and keeps it magnetic Las opposile polarities, as ■nrel 
the whole current, because the properties of 1 
are, most assuredly, made up of the properUes of b 
parts. 

A mere thimble full of the atmosphere, for ii 
contains its relative proportions of oxygen and nitt 
gen, as well as the whole uaaas. A drop oC water 6 
tains its relative proportions of oxygen and hydrogi 
as well as the ocean, and so with every thing else. 

Having, by fact and by Vrgument, attempted 1 
prove that each end of the ultimate particles of e 
tricity has opposite polarities, that the positive enjll 
always presented in the outward current, and tl» 
negative end, of course, in the inward current, we will 
ply tliis theory to the esplanatioo of t 
f attraction and repulsion. But first 
itiiat the facts arc true which wo have stated, we ( 
I prove them by an experiment with two magnets. 



A KEW I'HILOSOPIir Of UATTER. 



IV EXPERiUESr WITH TWO ItAGNKTS. 

' If, for illustration, two steol magneto, with li 
powers, be dipiK-d into irou filiags, until they Iiavc 
cuivulatcd as large au amooat as tlicy caa retain upon 
iheir j^>ole9, and ihe opposite poles of each bo then prc- 
Ecnted within a gliort distance of each other, the tilings 
I'lrill spin out, and fill up the space between tliem, and 
■Qiliibit an oily, ropy appearance ; but, if like poles be 
■nled, the tilings will be blown baek, as it were, 
i stand out like hair around the pnlea of the magnet. 
%ls sbowii that there is attraction in the one case and 
^nlsionin the other. _- 



I 



ATPLICATION OF TUESK FACTS. " 

Kow, then, for an cxplnuatlun of the attraotione and 

i of common electricity by this theory. A 

>dy which is charged plus, or positive, has au eniana- 

1 or an outward current. Such a body will attract 

idy charged minus, o^negative. And why 1 Be- 

|iiBe, as we liavc shown by the magnets, the outward 

rreat of tlie body charged plus presents its positive 

But a l>ody in a minus state has an inward ciir- 

bt of electricity, which it attracts from contiguous 

bbstances. Of course the negntivc end of tlio iilti- 

male particles of this inward current is presented. 

And what IB the consequence? Why two bodies, the 

one having an outward and the other on inward < 

rent, present opposite polarities to each other, and a 
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attracted from llie operation of tiic imututablo law, 

tiiat opiM)site polai'itiea atti-act. 
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SOLUTIOS OF A DfFnCCLT PROBLEM. 
Wc now come to the solution of tliat difficulty w 
perplexed Dr. Franklin so much — the repulsion of two 
negatives. Before the application of this rule tte 
difficulty vanishes at once. When two bodies are 
minus, or have less than tlieir natural share, the cnr- 
rent of electricity is inward into both. Now if, vhile 
the two currents are inward, the bodies in a minas 
state be brought near each other, they are repelled, 
because, both currents being inward, the ncgatire 
enda of the ultimate particles are pre,scntcd to each 
other, and they arc repelled upon the principle that 
like polarities repel each other. Thus is all attraction 
and repnlsion among material bodies, and, of coorso, 
all motion produced by the. agency of electricity alone, 
without the intervention or cooperation of inert mat- 
ter, accounted for. So thai the difficulty which Dr. 
Franklin encountered in his theory of pluR anil minuv, 
is obviated without the aid of the unphilosophical m- 
sumption of Epinus and Cavendish, that matter baa the 
property of repelling its own particles. 

OBJECTION ANSWEKBD. 

But an objection may possibly anise in the mind of 

some, respecting the repulsion of twol negatives, which 

wc vilt state in tlie form of a qucstionj, and then answer 
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it. If the current ot electricity be inward into two 
bodies, why should not the force of the currents setting 
in, bring two bodies together ? Such a question would 
be asked by an objector, who did not understand fully 
the relative agency of electricity over inert matter. 
Motion is never produced in ponderable matter by the 
mere force of moving currents of electricity. If this 
was the case, our earth would have been instantane- 
ously battered to atoms by the light, which first struck 
it from the sun. The force of the currents is not a 
moving cause at all. So subtle arc they, that they 
make no impression of this sort upon matter. But 
their attractions and repulsions all depend upon an 
organic law of the ultimate particles — upon polarity, 
and upon that alone. 

rROOFS. 

There are several other facts illustrative of this law. 
The upper end of a lightning rod, for instance, is nega- 
tive, while the lower end is positive. And why? 
Because the current is towards the earth, and is, there- 
fore, inward at the top and outward at the bottom. 
Unless this were the case, it would not have a ten- 
dency to draw electricity from the clouds, but repel it. 

The shovel, tongs, poker or any other metallic rod 
or substance which has stood for some time in an 
upright position, whether in the chimney corner, or 
in any other upright position — whether within or 
without the house — imbibe electric properties, and 
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Uieir two extremities always exliibit opposite polari- 
ties. This is demons tratcil hy tlic fact, that, one <jBd 
will draw the north point of the needle of the,! 
pass, while the other end will drive it. 

As opposite polarities always attract, wc End 
this experiment, tliat the top of Buch a metallic rod ia 
negative, because it attracts the positive end of the 
needle, and the bottom positive, because it repels the 
north point of the needle, upon the principle tliat like 
polarities repel. ^^m 






LOGICAL INFERENCEa ^^H 

The longer a metallic rod remains in an upright po- 
sition, the stronger does its electric, or magnetic prop- 
erties become, until it has become as completely satu- 
rated with the wondrous agent, as it can be. Now 
the question naturally soggeats itself, as to the excit- 
ing cause of this invariable electric, or magnetic 
property. Why is the top of a metallic bar or rod, 
which has stood in an upright position for a long time, 
always negative, and its bottom always poi^itive, or 
in other words, why is the stream of electric influence 
always inward at the top, and ouluard at the bottom ? 
Whence does it come? From the sun, undoubtedly, 
in the passage of the rays of that electrifying agent 
to the eartli, as we shall show more fully when we 
come to the subject of light. If any chemist can ac- 
count for the phenomenon more philosophically, we 
should be pleased to have his solution of the problem. 



▲ KEW PHILOSOPHY OF HATTEB. 



85 



BENEFITS OF ELECTRICAL DISCOVERIES. 

Haying fully and minutely examined the theory of 
one and two fluids, and described what we consider 
to be the true and only true cause of all attractions 
and repulsions in nature, we must now, in order to 
render a treatise upon this subject comp&te Just glance 
at some of the principal benefits, which have been 
conferred upon the world by the investigations of 
dectridanSy whicli investigations, were some of them 
made at great personal risk, as will appear in the 
sequel. But we will refer these to the next chapter. 



CHAPTER VIII. 



IJ2YDEX JAK. 



The Leyden Jar is an article of electric apparatus, 
which was invented by Cuna^us, Moschenbroeeck, and 
Allamand, at a very early period of electrical science. 
But, as it is in common use, in all experiments illus- 
trative of this subject, and as it is fully described in 
the text-books, wc shall just pass with a mere allusion 
to it. 

INFERENCES. 

After its discovery, and the exhibition of the power- 
ful effects of electrical batteries, philosophers could 
not avoid perceiving the analogy, which evidently 
exists between electricity and lightning. This led to 
intense investigations of the subtle phenomena of the 
storm-cloud. Our sagacious Dr. Franklin led the way. 
Having discovered that pointed rods of the irarioas 
metals have the power of discharging electricity, when 
presented at some distance from the knob of the Lcy- 
dcn jar, the thought occurred to his mind, that atmos- 
pherical electricity might, by means of that discovery, 
be made sensible. This thought was communicated to 
M. D'Abilard, of France, and some other electricians 
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€f Boope, wifh the request ihat fhej would test the 
coriectiien of his opinions by some experiment, as 
their flidlitieB for procuring suitable apparatus were 
superior to bis own* Following his suggestion, obser- 
TatJons were eagerly made by several, and his opinions 
wcraproTen tq be well founded. 

nASKLDTO EXFEBDafiNlB, « 

In thomeaa time^ however, and before he had received 
«aj a4XMnint of the experiments made in Europe, it oc- 
curred to Franklin, that, by means of a common kite, he 
could have access to the floating reservoirs of thunder. 
Having, therefore, prepared one, with a large silk 
handkerchief, having two cross sticks, he, with no con- 
fidant but his .son, for fear of the ridicule which would 
attend an unsuccessful experiment, walked out into a 
secluded field at the approach of the first thunder 
storm after the completion of his kite, and with the 
help of his son, raised it into the atmosplicre. ^o 
waited some time with anxious and breathless ex- 
pectation. One well charged cloud had passed, and 
no efTect upon his kite was perceptible. Just, however, 
as he began to despair of success, he noticed that some 
of the loose threads around his hempen cord, which 
had, by this time, become a better conductor than at 
first, owing to the moisture accumuhited upon it, would 
stand out, and apparently avoid eacli other. Encour- 
aged by this favorable appearance, he presented, though 
at the risk of his life, his knuckle to the key, which he 
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htd tied to the end of the cord, and received a c 
qiark, attended with a load 9vap>. Others i 
liant still and in quick sncccsstoQ followed, a 
was fallf proven by Franklin, the identitr of eloc 
End the lightning of the clouda. 

RICIQlA^rs EXPEKIMEirr. 
. Tliis experiment w&3 onconscioosly attended 1 
Streme danger, as vsis subscqaently proven in the I 
of the amiable, talented, and lamented Professor! 
-man, of St. Petersburg. The circumslancea of his 1 
Umiiy end are tbns detailed by Thompson, in hia li 
■work on " Heat and Electricity," on pages 435-6. 

" He had provided himself with an instrument, which 
be called an electrical gnomon, the use of which was 
to measure the strength of clccti'icity. It consisted of 
ft rod of metal, terminating in a small gla^ vesseli 
into which he had (for what reason does not appear,) 
put some brass tilings. At the end of this rod a thread 
was fastened, which hung down by the side of the r 
when it was not electrified, but when it was, it avoi^ 
the rod, and stood at a distance from it, makingi 
angle at the place where it was fastened. , To met 
tliis angle, he had the arch of a quadrant fastens 
tlio bottom of the iron rod. 

MOURSFUL FATE OF RICIillAI.'. 

He was observing the effect of the electricity of t 

clouds, at the approach of a thunder-atorm, upon ^ 
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gnomoQ, and of couree staodrng with his head ioclii 
towards it, accompanied by M. Solokovr, (an engrave 
whom hfi CrequeDtlr took with him to be a joint ob- 
.-trver of hia electrical experiments, in order to re|>re- 
eent them the belter in hia figures,) when lliis gentle- 
mau, who was standing close to hia elbow, observed a 
globe of blue Cre. as he called it, aa big aa his 
jatnp from the rod of the gnomon, towards the 
of the Professor, which, at Uiat instant, was aboat' 
foot distant from the rod. This flash killed Mr. RiclP 
man ; but Mr. ^lokow could give no account of the 

p articnlor manner in which he was immediately affectwl 

^Uf it. For at the same time tliat the Professor was 

^fctruck, there arose a sort of steam, or vapor, which 

cntirclv bcntmibed him, and made him sink down uiwn 

tlie ground, so tlial he could not remember to have 

heard tlic clap of Uiuuder, which was very loud. 

EFFECTS OF TUE FLASH. M 

^ The globe of fire was attended with a report •iS 
md as that of a pistol. A wire, which brought 
e electricity to the metal rod, was broken to pieces, 
i its fragments throvr-n upon Mr. Solokow's clothes, 
ftlfof thegla^ vessel, in which the rod of the gnomon 
wd, was broken off, and the filings of metal that 
t it were thrown about the room. The door 
e of tlic room was split through, the door torn off, 
and ibrowD into the room. The shoe of the Professor's 
left foot was burst open, and there was a blue mark. 
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BH his foot at that place, from which it was cod- 
eiludcd that the electricity had entered by the hesd, 
where there were evident uiarks of injury, and made 
its way out again by the left foot." 

FUBTKER EXPEEIMENTS- 
I cannot resist the inclination to make another qno- 
tation here, from tJie same work, respecting tlie im- 
provements made about thin time, and which rendered 
le experiments with the kite much more safe and 
■tisfactory than before. 

"M.de Romas made the experiment with tlie kite 
in a more perfect manner than the first attempt of J] 
franklin. He twisted a fine iron wire into the o 
of the kite. To prevent tlie obaerTer from l)eiiig~i|| 
posed to danger, the lower extremity of the string ti 
minatcd in a silk cord, eight op ten feet in length, G 
TieanB of whieh the kite with its strings was insulated. 
Instead of drawing sparks with the finger, which 

the observer liirasclf receive the charge, he re;_ 
eeivedtliein by means of a metallic conductor, conncc 
with the ground by a chain which he held in his h 
by means of an insulating glass handle, so that it 
resembled our common disctiarger. Romas deacribea 
the sparks given out from the string to this discliargW 
nring a thunder-storm, in a totter to the Abbe Nollet, 
1 very glowing langnage. ' Conceive,' says he, 



e kite 

dated, 
which 
. her^^ 

ishol^l 



l^platea of flame i 



! or ton feet long, and an i 



■tliick, which make as much noise as a pistol. In 1 
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fhan an hour I had certainly thirty plates of this size, 
vithout reckoning a thousand others of seven feet and 
below that. But what gave me the greatest satisfac- 
tion in this new s{)ectacle was, that the greatest of 
these plates were spontaneous, and that notwithstand- 
ing the abundance of the fire which they contained, 
they fell always on the nearest conductor. This con- 
stancy gave me so much security, that I was not afraid 
to draw sparks by means of my conductor, even when 
the thunder-storm was at its height, although the glass 
handle of that instrument was only two feet in length. 
I conducted where I pleased, witliout fooling in my 
hand the smallest commotion, sparks of fire six or 
seven feet long, with the same facility as those whose 
length did not exceed seven or eight inches." 



LIGHTNING RODS. 

From these successful experiments wuth the kite, the 
practical benefit of lightning-rods, for the protection 
of edifices ex})Oscd to the destruction of the scathing 
element, was suggested to the active mind of Franklin, 
who seemed to be always studying to turn science to a 
profitable account. These were made by elevating 
above the highest dome or spire, or the cliimnoy of a 
dwelling, a rod with one or more sharp point.^, to 
abstract the fluid from the surrounding atmosi)horo, iu 
most cases siltntly, Down the sides of the edifice 
these were conducted, and passed into the ground to a 
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iOTiBiderable depth, being fastened to tbe walls of the 

oildiiig liy iron staples driven into them, witL some 

■ <KOu-conducting siibstancc between them and tlio rod, 

jrcvent the passage of a bolt into the wall where the 

staples entered, when the rod happened to be struck 

by a perceptible flash. 
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IMPHOTEMENTS. 



Great improvements have been made, since the 
vention of Franklin, both in the construction of lij 
ning-rods and in the method of putting them up. 
Bucli iraprovcmcnta, they have become mucli better 
protectors. They are now made, in some parts of our 
country, out of square nail-rods, with bearded corners ; 
each joint is made with a ring at one end and a shank 
at the other, turned outward about two inches, at right 
angles with the roil, and pointed, which, when put up, 
is turned outward from the building and inserted in 
the ring. Thus, each joint, six or eight feet long, 
a ring at one end and a shank at the othei 
when connected together, constitute the upright 
In addition, a square nail-rod is sometimes cxi 
the full length of the ridge-polo, with perpendici 
spike3, having sharp points about six inches h 
attached to it at an interval of every two or throe feet, 
with branches attached to the same, extending above 
one or more of the chimneys, if the building be a hoi 
or above the spire if it be a chui'ch, and these, so 
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stractcd, are connected with two upright rods, erected 
in the manner before described, at each end of the 
bouse or edifice, and passing into the ground. Such 
rods are an ample protection against any thunder- 
bolt, whether its passage be perpendicular or hori- 
zontal. 

It might seem appropriate, before closing these 
chapters upon common electricity, that we should 
describe the various causes of electrical excitement, 
show the chemical effects of this powerful and all- 
pervading agent, and give a solution for tlie pheno- 
mena of winds and storms. But the two formiM* will 
be reserved for the subject of Galvani.^ni, and the 
latter for tliat of Caloric. 

We shall, tlicrefore, close this chapter with the re- 
quest, tliat the reader would keep distinctly in view 
tlie lawrf bv which common eleotricitv is p:ovcrncd ; 
for, by arguments and illustrations, based ui)on those 
simple and uniform laws, we expect to establish, be- 
yond controversy or reasonable cavil, the positions 
which we shall take, in discussing the more abstruse 
and difficult topics of some of the following chap- 
ters. Yes, we shall depend upon those laws to prove 
that electricity, and electricity alone, is the jirinie natu- 
ral cause of all chcniical oliangos in creation, and all 
motion amonir either atoms or spheres, or constclla- 
tions of spheres. We thus call the particular atten- 
tion of the reader to those laws of electricity, because 
it will doubtless be the case that manv will hesitate to 
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give the theory credence, and persist in that hesita- 
tion, until convinced by demonstrations which are 
founded upon the self-evident proposition, that '' like 
causes produce like eflfects." 



CHAPTER IX. 

RESULTS OF FREVIOirS INYESTIOATTOir. 

Bt minnte and careful investigation, and by a 
variety of practical experiments with apparatus, we 
have, thus far, ascertained the immutable laws by 
which the electrical agent is governed. By this in- 
vestigation we have ascertained that it can be readily 
excited, and brought from its mysterious repose into 
action by friction, 

'* Quick OS spark from smitten steel, 
From nitrous grain tho blaze.** 

Well might its singular development astonish those 
who first beheld it ; for a kind of enchantment seems 
to linger around the subject. By its instantaneous pro- 
duction, upon the proper application of an exciting 
cause, we are forcibly reminded of the fabulous le- 
gends of magic, though we know it to be reality and 
not fable. The enchanted ring of Mustaplia, tlie Af- 
rican magician, or the wonderful Lamp of Alladin, 
when rubbed, brouglit into the presence of tlic lioldor, 
one of the monstrous Genii of the fables, iiresisti- 
bly strong but yet perfectly docile, and submissive to 
the will of the person who thus called him. In the 
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e manner when friction is applied to llic cylinder 
■of glass. Forth leaps insbinlcr the subtle anil irresistible 
^Agent into action and visibility, strong but yet docile 
mas the fabled Genii, a slave to the will even of an in- 
' telligent child, standing ready submissively lo iibey 
' hiB dictation, and to do his pleasure, if bidden in ac- 
cordaDce with its organic laws. 



RECAPITULATION. 

We have ascertained also, that, under certain clr- 

li^mstanccs, it invariably exhibits an attractive, and 

r-onder other circumstances invariably a repulaire 

n power; and that this attraction and repnisiou is the 

[cause of all tlic motions among tiic particles and light 

I bodies of inert matter — that neither the theory of two 

flnids, as taught by Turner, Tliompson, and olliers, 

nor that of one (luid, as taught by Franklin, with the 

1 Buperaddeil hypolliesis of Epiuus and Cavendish, 

I coaut rationally and philosopliically for the eauG^ 

attraction and repulsion — thut that cause 
I found in the constitutional organic laws of the ulti- 
I mate particles of electricity — that each ultimate parti- 
' cle has opposite polarities, Jrom the fact thatacuri 
has opposite polarities, and from the self-evident 
that the laws of the whole are the laws of its pai 
that Uie outward current or emanation is always 
tive, because tlic positiTo end of the ultimate partii 
of that current is always presented — that the inw( 
current is, upon (he snme prineiple. always npgatii 
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because the nogalivc end of its ultimate particles 
ia always prej?eiited — that two outward currents 
always repel each other, because tlie pos^itive pole 
of the ultimate particles of one current are ])reseut- 
ed to the positive pole of the ultimate jiarticlcs 
of the other, and that two inward currents repel 
for the same reason, because like polarities always 
repel, whether both be positive or both negative — 
that an outward current and an inward current, 
when presented to each other, always attract, from the 
fact that the positive and negative end of tlic ultimate 
particles of those two currents arc tlion prevented to 
each other, and unlike jjolaritios, or positive and ncira- 
tive polarities, always attract. Before this tlieoiy, 
which is capable of absolute demonstration, if there 
be anv certaintv in reasonin«2: from the data of ^clt-evi- 
d«mt propositions, all dilficulties vanisli, and every plu?- 
nonuMion of attraction and repulsion can be accounted 
for philosophically. 

UXITV OF THK IMPOXDKRABLR^. 

It was assumed at the commen<-omont of this discus- 
sion, that all the imponderables are one and the same 
agent. This we expect to jn-ove to a demonstration, 
if we can prove that thev are all LToverned bv the vei'v 
same constitutional or organic laws, nnd tliat lli(fir 
eflVts. resulting from tlie o])Cratiou of those laws, arc 
tin; sam(\ whi<'h we shall certtJinly do, if there bo any 
truth in that funtlamental princijde of logic, that like 
5 
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causes produce like eflccts. Hnriug, tlicn. ns^^ertaioi^ 
tlic laws and ngeocies — or Ujc causes and cffcpta of 
the plienomena produced by tins indivi^ihle impDnd<^ 
able principle, under one of its appcllationa, or in ODB 
department of its woudrous operations, we will pro- 
ceed to tlie examination of the department next iB 
order, wliicli is denominated pulvanism. Its Inflory 
would be the first appropriate object of atteniioii and 
remark. 



f..U,VANISU. 
Galvanism, is so called from Giilvani, professor of 
surgical auatomy at Bologna, wlio was its reputed dip- 
coveicr, and a scliolar of considerable eminence. lAc 
several other important branches of science, it owes [ta 
origin to an accident, which occurred in the year 1791. 
Thc3C were the circumstances of tliat accident. Udl 
Galvani, at a certain time, during the abstmce of her 
husband, observed tlic effect which electricity oxerls 
upon the muscles of dead animals, through the modium 
of the nervas, from the accidental contact of Iho con- 
ductor of an electric macliine with the crural muscles 
and lumbar nerve of a frog's leg. which had 1 

i for food, and was lying upon a table i 
machine iu the professor's laboratory. This « 
immediately produced violent convulsions in tho | 
These, Madame Galvnni happened to observe, h 
latod them to her husband upon hia rotui 

! at that tiim.' invct^tigating the subject of autmal 




il muscles 
had MM 
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dectricitv, ho seized upon the idea with avidity, and 
repeated the experiment in a variety of ways with f?uc- 
cess. And thus, although Galvani is the reputed autlior 
and originator of this science, yet it is to an intelligent 
and observing lady tliat the world is doubtkvs in- 
debted for Uie discovery of the powers of Galvanism. 

GRAND RESULTS FROM TRIVIAL KVENTS. 

In connection with this subject, it is worthy of re- 
mark, that, in the history of the rise and progress of 
some of the most important science?, sonic very trivial 
circumstances or mere accidcMit has boon the prime 
cause of surprising results and devclopnients. It is 
somewhere recorded, tliat Sir Isaac Newton was first 
led to those sublime investi'^ations wliicli overturned 
the old IHolemaiau system of i>hih)sopliy, by a circum- 
stance so simjdc as the fall of an apple, wliich sn^^irostod 
the subject of gravitation. The furious and forceful 
ebullilion of a boiling tea kettle gave viae to a train of 
thought which resulted in the invention of tlie steam 
ejigine, and in the propulsion of st^'am boats and loco- 
motives, and the same mav be said of manv other useful 
inventions. Not only was the science of (lalvanism 
discovered by chance, but accident also led to the ])re- 
pent arrangement of galvanic ])atteries. 

KLECTJMCAL KFl-iaTS IToN l^r.i.u;;-. 

Upon metallic hooks, wliicli were attached to the iron 
pallisades of Galvani's garden, frogs happenc<l to V»e 
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hung up by tlic spine after they had been dressed, ft 
lUe former case, for food, {as frog soup in Uiosc l! 
&ud in Chose countries, was regarded as a very d 
dish, although our epieurcaoa might wonder at t 
singular tastes.) Whenever, by the blownng of Uio« 
or by any other cause, the frogs were made to swiof 
aa to touch occasionally the palliaadcs, they wore tl 
into conrulsions. Tlie professor, wlio observed il 
at &rst, quite puzzled to account for the plicnom 
Ho, however, imputed it to animal electricity. 

VOLTA^S OPIKION OF THOSE EFFECTS. . 
Professor Volta, of Pavia, objected to this contj 
lion, and affirmed that it must be the effect of the 
electricity produced by the contact of two metals, and 
that the muscles and nerves of the animal, wore only 
medium through which it was conducted, and Uist 
tho convulsions were produced by the effect of Uiat 
electricity npon those muscles and nerves. This con- 
lict of opinion with opinion, and intellect with intel- 
lect, and the truths and facta which were elicited by 
the controversy, resulted at length in establishing tbe 
tiieory of Volta, that by farming a certain coni 
lietween different metals, electricity is prodncod. 

SIMPLE GALVANIC ARRANGKUKSTS. 

The simplest galvanic arrangemoul is that is v 

piece of nine is placed beneath Uie tongue, a 

lioce of rnpper above it. Tlicii, whenever tho cdjji 
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tte tvro metals, thus situated, is brouglit in contact, 
ihere will, whether the eyes be opened or dosed, l>e 
perceived a slight flash of galvanic li^ht. Thi.s flasli 
vill be produced as often as the metals are b^eparated 
and brought in contact again. 

By putting a strip of zinc and one of copper into a 
tumbler of acidulated water, and bringing the two in 
contact at the top, galvanic effects are produced ; or, 
if they be set upright in the glass, and separate from 
each other, and in that position be connected by means 
of two wires soldered to tlie two i>late?, wliidi wires 
arc called poles, the same galvanic eftects arc pro- 
duced. 

The effect.-r, which arc produced by an arrantrciiKMit 
so simple, are, however, imperceptible by any of tlic 
ordinary processes by wliich we ascertain the existence 
of a galvanic current. There will be perceived no 
sensible flash, if the circuit be broken and closed alter- 
nate! v, throuprh mercurv. No shock will be felt bv 
the exi)erimenter, as he forms a part of the circuit, nor 
will any effect be produced upon the muscles and 
nerves of animals. 



GALVANOMETER. 



There is, however, an artii^le of apparatus, called a 
galvanometer, or galvanic Multiplier, which was in- 
vented by Schweiger, for the purpose of detecting an^ 
ascertaining very minute currents of galvanism, an< 
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tlieir strength or intensity. This insti-nraont is com- I 



pOBcd, in the longuago of Turner, of a copper wire^ 
" bent into a rectangular form, consisting of screral 
coils, and in the centre of the rcctnngle is placed a 
a delicately suspended needle. Each coil adds Jtt 
influence to that of the others ; and, as the current, In 
its progress along the wire, passes repeatedly above 
and below the needle in opposite directions, their joint 
action ia the same. In order to prevent the electricity 
from passing laterally from one coil to another in con- 
tact with it, the wire should be covered with silk. 
The ends of llic wire are loft free for the purpose of 
commuuication with the opposite end:* of a voltaic 
circle. When a single needle is employed in tlie ex- 
periment, its movements are influenced partly by lUe 
earth's magnetism, and partly by the electric current. 
The indications are much more delicate wlicn the 
needle is rendered astatic, that is, when its directive 
property is destroyed by the proximity of another 
needle of equal magnetic intensity, fixed poi-allel to it, 
and in a reversed position, each needle having its north 
pole adjacent to the Boutli pole of the other ; in this 
6tat9 the needles, neutralizing each other, are unafrect4l 
by the magnetism of the earth, while they are still snb- 
joct to the influence of galvanism. For rescarelies of 
delicacy, the needles should be suspended by a slender 
long thread of glass, and the deflecting force mensnrcd, 
not by the length of the arc traversed by the needle, 
bat by the torsion required to keep the needle ftt ft 




A. nV FBILOBOPHT OF HATTXB. 



D from the Tiro, as io the torsioD eleo- 
r <rf Conlomb. 
Tbe nmfnal influence of a magnetic pole and a con- 
jiq[BtiBg vire cbongflR vith the distance between them. 
^ iiperim mt flhovB that the action of a magnetic polo 
■od a oontmoona oondnctor, every point of which exerts 
acparate energy on the pole, varies ioTersel; as the 
difltuwe. This result jnstified the opinion, that tlie 
force of a nugnetio pole on a singb point of a con- 
dnetor Tariea as the square of the distance, the same 
law which regulates the distribution of Iicat and light, 
as well as the effects due to electricity. 

ONB METAL AHD TWO LIQUIDS. 
It is not absolutely noceaaary that there should be 
connected togetlicr two plates to produce a galvanic 
CDrrcat. A simple voltaic circle may be formed by 
one metal and two liquids, so arranged, and possessing 
such di&erent degrees of decomposing power, that one 
side of the metal shall be acted upon more intensely 
by the decomposing agent than the other. In order to 
test this, let a piece of zinc, for instance, be cemented 
into a box, so as to leave a cell on each side of tlie 
plate. Then, by putting a solution of salt into one 
cell, and nitric acid into the other, a positive current 
will run to the cell containing the solution of salt, if 
the liquid of the two cells be connected by means of a 
metallic conductor. And galvanic excitement can be 
prodoced even with mie metal and one solution, p 
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; the same decomposing power, proviiK-d tliat 
^e acid m one of tlic cells be warmer than that Id UiO 
ether ; in which case the warm acid will dccomiKee 
e zmc more rapidly tha.ii the cold, aud, of coui-sc, a 
eorrent of positive electricity will set from the side of 
&e plate affected by the warm acid, round to the sid« 
affected by the cold. 

GALVANISM OPPOSED TO TWO FLUIDS. 
Prom the facta developed by the above experimeat, it 
inust appeal' evident to every one, that galvanism af- 
fords no support to the theory of two fluids. There is 
evidently but one current, and that appears, as ia 
abundantly shown by this apparatus, to depend ujjoa 
a plan and a minus. The Bide affected by the warm 
|Acid decomposes the zinc the most rapidly, and i?, there- 
ire, plus with regard to the other side, which dccom- 
;j)0SC3 less rapidly. The current, of course, runs from 
itiic plus to the minus, in accordance with an immutable 
:«iid universal law of nature. For what is that cun 
what, in fact, is galvanism, but the latent ( 
the metal set free by tlie combined action ort 
own powers and those of the acid? And why d 
the current run from the plus to the minus, if it be u 
ID obedience to a law of caloric, which alwaya i 
restore and keep up an equilibrium in nature? 
'tainly must be iu obedience to such a law, end ^ 
it believe that any chemist can philosophically i 
Ltionally account for it in any other way. It I 
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Wwawthing which is Bet at liberty by the decomposi- 
f; 4ilit ^ fte liiiCy and the more rapid the decomposition, 
i ^grffatrr the amount set &ee. If that agent, thus 

Vfr fieOi be not latent caloric, it would puzzle a philoso- 
to define what it is. 

OOUBSB 07 THB OURBENT. 

• 

The current of a battery always runs from the elec* 
tcoiKmtive metal to the electro-n^atiye, because the 
dkBCtro-positiTe metal is always rapidly decomposed by 
fte action of the add, while the electro-n^atiTe is 
flearody affected at all. The latent caloric, being set 
free, obbys, therefore, the immutable law of free caloric, 
and runs from a plus to a minus, and that constitutes 
galvanism. 

PROVES ONK FLUID. 

If this be true, as it doubtless is, it annihilates the 
last vestige of support for the theory of two fluids, 
and proves to a demonstration that there is but one. 
So impressed was Turner with the fact that Galvanism 
famishes no support for the doctrine of two fluids, that 
he seems to have abandoned it, in a measure, in liis 
explanations of the passage of tlie galvanic current. 
He says, on page 88 of his Chemistry : " A current of 
negative electricity, agreeably to the tlieory of two 
electric fluids, ought to traverse the apparatus in a 
direction precisely reversed ; but for the sake of sim- 

5* 
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plieity, I shall liorcafler indicate the course of tUe|l 
live current only. 

TUB GLASS SKRIES. 
A Btill more cflicicut ai-rangemcnt, but yet e 
simple ooc, it beiug oue of the first inveationa i 
infancy of the science, consists of a series of gUi 
or glass tuinblcTB, connected witb each other I 
metallic ai-c, with a piece of zinc at one end and a 
of silver or copper at tlie other. These { 
filled with some saline or acidiilati-d golutioo, i 
\raler, or sulphuric acid, or diluted sulphate ofo 
and the circuit is then closed by the cxperimeuU 
putting the finger of one hand into the gloea i 
exh'cmity, and those of the other into the glass M] 
other extremity. In this situation a person wtU 
receive a shock every time he replaces his fingcra aflt^ i 
thcni. 



COATED GLAaa. 
Another very cheap and simple galvanic arrange- 
ment can bo made by taking a number of pieces of 
common window glass, three or four inches scjuore, ood 
after coating them on one side with nine foil, and on 
the other with copper or silver foil, by placing ll»cm 
upon each other, the two opposite metals always io 
contact, taking the precaution, however, when c 
the gla^, not to let the metals cover the entire 8i 
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badditional plateof ^ass, tLuscoated, villiitcrease 
tite electric inSnenoe of such a pile, bot yot, some thirty 
M* forty most be so connected, in order to give any de- 
L giee of iotaoflitjr. 

OOA.TED PifEB. 

I of B&Dg glaas, which is a Doa-conductor, if 
t.jio nae discs of paper, which is an imperfect oondnctor, 
ySkSiax electrical phenomena will be produced, thongh 
■omewhat more intense, with a given number of coat- 
ings of dnc and copper foil. To construct sucli an 
apparatus, the most conveDient method is to cut the 
paper into round pieces about the size of a half-dollar, 
suitable for admission witliin a good sized glass tube, 
after having coated tibom on each side with zinc and 
copper foil, observing tc have the coat of zinc always 
downwards and that of copper always upward, or 
that (^ copper always downward) and that of zinc 
always upward, which is immaterial. Tlic tube 
riiould be long enough to hold one or two thousands of 
those discs, and the two ends be closed with some 
metallic plate in contact with the discs, provided with 
eonncctiDg wires or poles. The zinc end of such a 
{Hie is always positive, and the copper end always 
negative. And why? Because the current is always 
ontward from the zinc, and inward to the copper, which 
riunrs that relatively, with regard to each other, tbo 
rioc is always charged plus, and the copper minus. 
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DRX COLUMNS. 

Such an apparatus as we have described constitai 
what has been called the drv column of Zamboni 
De Luc, two of which the latter constructed, and havii 
placed them near each other, so that the positive 
of the one would correspond with the negative of 
other, he suspended between them an insulated beDr' 
with an insulated bell on each side, which kept up ft* 
continual ringing for years, with only now and then ft- 
slight intermission. A light insulated needle prop^ 
arranged, and balanced upon a pivot, would oscillaH 
continually between them. 



b 
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VOLTAIC PILE. 



The next improvement in the construction of gal- 
Tanic apparatus, the one which Thompson remarks, 
* "diould be ranked among the greatest discoveries, 
from the enlargement which it has given to our know- 
ledge of electricity, and its effects, and the extension 
and perfection of chemical science, is the Voltaic Pile, 
so called from Volta, Professor of Natural Philosophy 
at Pavia. If we compare the state of chemistry be- 
fore the discovery of the Voltaic Pile, with its present 
aspect, we cannot but be astonished at the difference, 
and tliis difference is, in a great measure, owing to the 
discoveries made by means of this new^ instrument of 
investigation." 

The improvement spoken of consisted in substituting 
plates of metal for the foil, or leaf, and wet instead of 
dry columns, which vastly increased its power. Tliis 
pile consisted of alternate layers of circular plates of 
zinc and silver, or zinc and copper, with card or paste- 
board between them, moistened with some saline solu- 
tion. To the two extremities of this pile, being in 
opposite states of electricity, conducting wires were 
attached, and when brought into contact, galvanic 

(100) 
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l>hGnomi?na were produced. The greater the naailm 
of alternate layers of such a pile the greater the elec- 
trical Inleusity, or, if it be desii-able to construct a pOe 
of this kind of considerable power, aud it be iucoif 
vcnieut to form it in one pile, two may be used juat as 
well, by connecting the positivo pole of the one witk 
the negative pole of the other. 

ELECTKIC AND GALVANIC SPARK IDENTICAL 
The promineut leading object which wo shall have 
in view in our experiments and deductions from then, 
irill be to establish, beyond the possibility of a rational 
doubt, the identity of the imponderaltlca. One of tbe 
illustrations, which will aid in the demonstration of 
that fact is the similarity between the galvanic and 
the clecb'ic spark. If wc alternately break and cIoeo 
the circuit of the pile, as it is called, through the 
medium of a cup of mercury — that is, if we keep one 
pole constantly in the mercury, and alternately insert 
and remove the otiier, there will be an explosion of ft 
lirillinnt spark consequent upon every removal, wM 
every one can pciceJvo is precisely Bimilar tel 
electric spark. 

WILL CnARGK TIIK LEYDKX JAR 

In proof of identity, there is another conclfl 

illustration. If wo place the two polea of the pin 

contact with the knob of a Leydon jar, and keep t 

in contact for same time, tlje Jar will be chargedj 
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ne as with an electric macliine, though its intcnaity 
I be somewhat lower. Tliia fiict caa bo sliovn 
ichargiug it with au electric diacharger. 

■WILL GIVE SROCES. 
I This pile will give out shock? like an electric 
If a finger of each hand be first nioiateni 
It water or some acidulated solution, and be touch- 
> the two poles of the pile, there will be perceived 
Kk more or less intense, in accordance with the 
' of platea in the arrangement. Just such a 
I will be repeated every time the person trying 
e experiment shall make and break the connection, 
riag and replacing one of his fingers. But if 
r be continaed ja contact, without making or 
Lbing tliG connection, there will be no particular 
lation produced or perceptible, unless there be 
lewhere on the hand a rapture of the skin, in which 
e Uicre will be experienced a slight burning scosa- 

L There is another experiment, which will develop a 
try extraordinary and mysterious fact, resjiecting 
! of the inherent constituent properties of elcc- 
Icitf, which wc shall thoroughly investigate in this 
inuection, and see, if it does not throw a flood of new 
;hl npon the phenomena of disease, the best methods 
t medical treatment in certain cases, and the hidden 
B causes and laws of clieraical clianges — of de- 



iompofitioos ODd recompositions. The fact to which 
^%e shall altade is this. 

KEY TO C'lIEUlCiL CHANGES. I 

If a person shall touch the negative end of the Vol- 
laic pile with a moistened finger, and bring a plalinnm 
jr gold wire from the positive end in contact with the 

Blongne, a strong acid taste will be perceptible in the 
Kioutli- of the experimenter. But if the wire fro m tf 
flie negative end be broujrht in contact with ^^^^| 
tongue, while the moistened Bnger be placed in c^^^| 

' tact with the positive pole, there will, on the contrai^^^ 
be produced in the moutii a etroiig burning or alkaline 
taste. Now why is this? The answer to this qne fr | 

I lion might well of itself fill a volume, for it is a fclj^^| 
Id unlock the rich casket of a thousand mysteries. ^^^| 
' lUrOllTANT QOKRY. ^^H 

Why will thc^wsid'yp pole, when brought in contaiCt 
with the tongue, produce an acid taste, and the neya- 

*tiue pole an alkaline taete? Wo shall assume, in 1 
first place, as tlie basis or data of our reasonings n 
leduetions upon the sul>ject, that it must be somet 
inheyent in the galvanic current itself, or in i 
chemical change produced in the system liy the com 
of the passing current, or in both combined. 
believe it to be iu both combined. - 
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THE AXIOM. 

In our investigations of common electricity, it will 
be recollected that wo established, upon the basis of 
a self-evident proposition, that one end of its ulti- 
mate particles is opposite entirely in its nature to 
the other end, since one end of a current is attrac- 
tive and the other repulsive, and, as the laws of a 
-whole are the laws of its parts, according to the 
axiom, then, of course, each atom of that whole has 
an attractive and a repulsive power, by the opposite 
polarity of its opposite ends. Now then, if, as is de- 
monstrated in the experiment just referred to, the 
whole current has a taste, just in accordance with 
the direction in which it runs across the tongue, 
each ultimate particle, which aids in constituting 
that curreut and its organic laws, has also a taste 
in accordance with the direction in which it runs, as 
can be proven by the same process of reasoning. 

THE LOGICAL DEDUCTION. 

It is demonstrated, then, by experiment and by 
deductions built upon self-evident propositions, that 
each of the two ends of the ultimate particles of 
electricity have opposite tastes — the one an alkaline 
and the other an acid taste. 

NATURE'S UNIFORMITY. 

Now how admirably this fact exhibits the uni- 
formity of nature's laws I How lucidly it proves 
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ii&i there i^ no claijlibg at all in llie principlee of 
government I WLat a lirm and immoriiblo 
s it lays for confidence, that, when we Lave as- 
jTtained, beyond the possibility of doubt, one iso- 
' lated fact, proving tlio existence of a certain definite 
law, otlior facts, when discovered, will harmonize with 
the evidence of the first fact, if they relate to the 
jame subject or class of subjects, and will increase lio 
freight of proof as to the existence of such a law, thns 
chaining the uniform testimony of isolated facta to- 
other into an harmonious and irresistibly convincing 
sum total of proof, and thus giving a satisfactory a nd 
almost mathematical ccrtaiuty to our knowledge I 



FACT3 DEMONSTRATED. 



What is the corroborating testimony of facta in 
base under consideration? It is this. We have al- 
ready demonstrated, by a .'(ories of deductions, ba.=!ed 
^pon esperimeuts, that the two ends of every nltim 
particle of electricity have opposite polarities — tl 
hen a body is charged plus, there ia an emanatioi 
lat, in every emanation, or outward current, tho nlfr 
late particles of the agent that constitutes it present 
leir positive end, as that always leads — that a nitnns 
ody has au inJiolathn of the electric breeze, as it 
■ere, or an inward current from surrounding sul^ | 
Bncos, and is negative, l>ecauac the rear end of e 
Ku-ticlo, or that which always follows the lead of 4 



I 
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positive in all the movcmeuts of electricity, is, in its 
organic constitation, negative. 

HARMONIZING FACTa 

Now, then, for a forcible illustration of the admir- 
able nniformity of those facts, which demonstrate 
nature's laws. When a current of electricity runs in 
at the tongue it leaves an acid taste, and when out of 
the tongue an alkaline taste. Now the inward cur- 
rent, as we have before frequently remarked, presents 
its negative end and the outward its jpo-sK Ice end. In 
the inward current, the negative end of each particle 
as it ]>asses in gives inherent organic taste, and so 
with the other. Now, in what electrical states arc the 
alkalies and the acids? Why, exactly in ojqx)fii(e 
states. The acids are negative and the alkalies arc 
positive. The inward current has a negative polarity, 
and is also o/jldj and the outward has a poslfive 
polarity, and is alkaline. The positive and negative, 
then, in both cases — yea, in the whole three cases, 
agree perfectly, both as to taste and polar it y — the 
taste of the negative end of a current being acid, 
which acid, in the form of salts, is also negative, and 
the taste of the positive end of a current being alka- 
line, which alkaline, in the form of salts, is aLso 
positive. 

ATTRACTION OF ALKALI AND ACID 

The strong chemical afRnitv which exists between 
the alkalies and the acids is familiar to all. Tartaric 
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icid and soda, for instance, wlien brouglit In contact 

iFith each otiicr in solution, are attracted to oocli 

ithcr, a powerful effervoscence ensues, and a chemical 

VDioa is formed between the two. Now tbis aUnu»> 

ition must be cutirely owing to the attraction of [wsi- 

Q and negative electricity, or of opposite polarities, 

Hncc the one is plus and the other minus, and since a 

I foundation seems t« he laid for an alkali and on acid 

I in the organic constitution of the ultimate particles 

I of electricity itself. 
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In the harmonizing facts which these ( 
I develop, we doubtless discover the very f 
L cause of all chemical attractions or aHinities, and, of 
[course, of all chemical changes, as well as the causes 
I of disease and the most appropriate remedies for 8uch 
y disease. 

After having given a furtlier description of llio p« 
Igressof the science of Galvanism, in the conetruoli 
I Improvement and use of apjtaratus, we will then \ 
I cuss in full the several topics of the chemical dec 
■ position of substances, the various causes and plu 
■.nena of disease in the human system, so far as t 
Kdcpend upon the different electrical states of that fl 
I'iem, and the appropriate remedies for such disease, li 

! chemical reasons why such remedies in cerM 
3 arc available. 
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CRUIKSUAXKS' BATTERY. 

The next invention which followed those to which 
we have alluded was that of the trough, or galvanic 
battery, by Mr. Cruikshanks, of Woolwich, England, 
which succeeded the Voltaic pile, and, with iini)rovc- 
ments, is now generally used. His trough consisted 
of baked mahogany, about four inches wide and four 
deep. Into grooves cut in the sides and bottom of 
this trough, at small distances from each other, were 
inserted alternate plates of zinc and copper, soldered 
together at the ends, and cemented into the grooves 
by .sealing-wax, or some other similar material, so as 
to prevent the water from j)assing from one coll to 
another. Into these insulated cells was poured cither 
a saline or a strongly acidulated solution, and the ex- 
treme plates were brought into connection l)y means 
of conducting wires, called poles. 

This battery was very materially improved by so 
constructing it, that the zinc plates could be lifted out 
of the cells when not in use, and thus their otherwise 
rapid corrosion was, in a measure, prevented. 

Following this are the improvements made by Dr. 
Hare, of Philadelphia, and which are thus descril)cd 
by Thompson. 

1»R. HARKS CYLINDRICAL BATTERY. 

**Dr. Hare, jn-ofessor of chemistry at Phila(lcli)liia, 
has contrived a new modification of the galvanic 
apparatus. He takes two jilalos, one of copi»cr and 
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the other of zinc, and placing a disc of leather between 
tlic two, he rolls them up in the form of a spiral. The 
leather di^c is now removed, and the two metals are 
])rcvcuted from touching each other by interposing 
slips of wood. Each of these plates is made to com- 
municate with a plate of a different kind of metal, the 
zinc with copper, and the copper with zinc, precisclj 
in the way already described when giving an account 
of the troughs. A number of these double spirals are 
fixed upon a pieco of wood in the same way as has 
been just explained. These cylinders are now intro- 
duced, each into a cylindrical glass vessel. This 
mclliod of constniction is attended with several im- 
portant advantages. By this contrivance, plates of a 
very large size may be introduced into a small vessel ; 
80 that the expenditure of liquid is the least possible. 
Hcsides the greatest part of the two sides of each 
plate is active, being placed opposite to a face of the 
other metal. 

JUS DKFLAGRATOll. 

" Dr. Hare has constructed another apparatus wliich 
lie calls a drjlxujmiar^ and which appears to possess 
very great power. lie takes a i)late pf zinc tlirec or 
four inches square, and closes it in fk case of copper, 
distant from it about a line, and touching it nowhere. 
Any numl)or of these plates thus inclosJtod in copper is 
attached to a horizontal piece of woodi and fixed im- 
niuvalily, that there may be no risk of tlio plate of ziuc 
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tonching the copper case in which it is enclosed. The 
zinc plate at the first of these ifl united at the top to 
the copper case of the next zinc plate. And this is 
continued through the whole. These copper cases are 
placed at a very small distance from each other, and 
between each pair is introduced a piece of card dii)pcd 
in Linseed oil Tarnish, and half drv. Tlicv are then 
compressed so as to adhere so closely to each other, 
Uiat no water can insinuate itself between them. 
Things being thus disposed, the apparatus is plunp^cd 
into a trough containing the liquid, and not divided 
into cells ; the varnished card answcrintr all tho pur- 
poses of the diphagms in the ])orcelain Irouirhs. Four 
such i»icccs of apparatus, containing each fifty plates 
of zinc, surrounded l)y its eoi)per ease, wlien ]>lun.u-ed 
into the proper troughs, f)roduec very j)o\verfiil cflects.'' 



OKU.STKD'S ArPAKATUS. 

" Tlic apparatus employed by Oersted, and of the 
efficacy of whieh he spenks in high terms, approaelies 
very nearly to this last one of Hare. Indeed tiio 
theoretical construction of both is the same.'' 

AVc have not time to describe the various experi- 
ments and improvements of ^lorirhiui, Professor Oer- 
sted of Copouhn^en, ?^ir frumphrey I>nvy, and s<'vcr5il 
otliers. We would onlv remark, that it lias l)epn 
ascertained that an arrancremeut of a verv large num- 
licr of small ]»hitcs eon:-titutes tlie kind f>f battery to 
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be uscmI ill giving .sliocks and in chemical decomposi- 
tions, and that an arrangement of a few plates, ex[K)s- 
ing a very large surface, constitutes the proj»er kind 
for evolving very great heat. 



CHAPTER XI. 

WONDK&FUL £XF£RIMLXrS OF DR. UR£. 

Dr. Ure, of Glasgow, Scotland, performed, some 
time since, upon the body of a murderer, who had been 
hang, several experiments with a battery, consisting 
of 270 pairs of four inch plates. 

1st. One pole of this battery was introduced into an 
incision in the nape of the neck, po as to come in con- 
tact with the spinal marrow, while the otlicr was ap- 
plied to what is called the sciatic nerve. The con- 
sequence was, that every muscle of the body was 
agitated with a convulsive quiver, as if violently shud- 
dering from the effect of cold. 

2d. By continuing one pole in the nape of the neck, 
as before, and removing the other to an incision made 
in the heel, the knee being previously bent, the leg 
was thrown out with such force and violence, as nearly 
to kick over one of the assistants, who attempted to 
prevent its extension. 

3d. One pole was inserted in an incision made to 
what is called the phrenic nerve, and the other be- 
tween the ribs, so as to touch the diaphragm at tlie 
bottom of the lungs. The consequence was that the 

chest rose and fell as in heavy natural breathing. 
6 {yi\) 
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4tli. One pole was brought in contact with the 
supra-orbital nerve, in the forehead, and the other with 
the heel, when every muscle of the countenance was 
simultaneously tlirown into fearful action. Rage, 
horror, despair and ghastly smiles united their hideous 
expression in the murderer's countenance. So horrid 
was the sight that several spectators were forced to 
leave the room in which the experiments were made, 
either from terror or sickness, and one gentleman 
fainted. 

5th. One pole was inserted again in the nape of the 
neck, and the other brought in contact with the ulner 
nerve at the cl))ow. Immediately the fingers moved 
nimbly, like tlio?c of a violin performer. An assistant 
tried to close the hand, but found it would oiM?n 
forcibly, in spite of his efforts. When the rod was 
removed from the elbow to a slight incision in the 
for(»rin.i^er, the fust l)cing previously clenched, that 
iumn- instantly extended, and, by the convulsive agita- 
tion of the arm, the murderer seemed to point to the 
different spectators, some of whom thought he had 
come to life. 

l^efore we dismiss this subject, we wish the reader 
to keep in recollection those interesting and important 
experiments, as we think they will throw some light 
upon the subject, when we come to consider the 
agency of the electric priinMple in the various depart- 
ments of organic life, and tlie abstruse science of 
Pathology. 
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CALORIMOTOR. 

efore entering upon the discussion of the sn]»ject 
ic chemical changes produced by the imponderable 
ciplc in ponderable matter, whetlicr organic or 
ganic, we will give a description of one or two 
T important pieces of galvanic apparatus now in 

T. Hare's Caloriniotor, as it is called is a battery 
he other kind w^hich involves great heat, and yot 
iuces but a slight electric effect upon the muscular 
em and in the chemical decomposition of pubstau- 
He constructed it of several 18 inch plates, and 
it so arranged that all the plates of copper were 
ed together by a band of metal, and those of zinc 
he same way. By this arranixement, all the plates 
ime, in fact, l)ut one pair, having an immense sur- 
! exi»osed to the galvanic action. 

CUILDRKNS TATTKUV. 

Ir. Children, of England, in liSl-lr constructed one 
his kind, consisting of 20 pairs of zinc and copper 
tes, each feet long and 2 feet 6 inches broad, 
ed together with straps of lead. By immersing 
battery in a mixture of nitric; and sulphuric acids, 
h from 20 to 40 times their weight of water, the 
owing experiments were made: A ]»latinuin win>, 
feet six inches lonir. and 11-100 of an im^i in 
aieter, was made red hot throughout, so that tiio 
ition was visible in full day liglit. Eiirht foot and 
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six inches of platinum wire, 4i-100 of an inch in 
diameter, were heated red. A bar of platinum, 1-6 of 
an inch square and two inches and a quarter long, 
was heated red hot and melted at the end. A round 
l)ar of the same metal 276-1000 of an inch in diameter 
and two and a quarter inches long, was heated bright 
red througliout. 

EFFECTS OF DIFFERENT SOLUTIONS. 

Before passing to other topics, it may be appropri- 
ate, in connection with the subject of galvanic bat- 
teries, to remark upon the different solutions used in 
experimenting and their various effects. This we will 
do in the language of Thompson, page 517 : 

" The energy of tlie galvanic battery depends very 
much upon the nature of the liquid employed as a con- 
ductor l)ctween the pairs of plates. The better con- 
ductor of electricity it is, tlie more powerful, ceteris 
parihm, is the energy of the battery. When we 
employ pure water the energy is a minimum. Indeed, 
it seems doubtful whether the pile imssesses any activity 
when the water used is perfectly pure, and perfectly 
freed from atmospherical air. Water containing a 
salt in solution answers much better, because the addi- 
tion of a salt increases very much the conducting 
power of water. Common salt, sulphate of soda, alum, 
nitre, or sal ammoniac, are often employed. The 
more easily the salt is decomposed the better does it 
aurwer. Acids, on that account, answer better than 
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salts. The three acids usually employed arc the snl- 
pharic, muriatic, and nitric. Of these the muriatic 
acid has the least energy ; the sulphuric comes next 
in order, but the nitric acid is the most efficacious of 
all." 

NITRIC ACID. 

** The strongCT the saline or acid solution is, the more 
powerful is the action of tlie battery. The action of 
nitric acid is the most energetic, but it ceases most 
speedily. The experiments of Gay-Lussac and The- 
nard have sliown that tlie addition of 10, :2(), 30, ttc, 
jiurts of conccutratcd nitric acid to a given wei<rht of 
water inoiea<es the iuten.^iiv of tlie l»attcrv lo, :iO, :]0, 
tJL'c. times, or thai the eneriry is directly proportional 
to the strcnirtli of the acid em])h)vcd. The charjre 
u>ually employed in this country is a mixture of 1 
part of concentrated acid with about 20 or 25 parts of 
water.'' 

sulpiiurk; axd muriatic acid. 

*' The action of the sulphuric acid lasts longer thai. 
that of the nitric, and that of the muriatic is more 
lasting than that of the siili»liuric. The addition 
of .«ome sulphuric acid to the nitric acid solution 
(as was the ])ractice of f^ir TT. Davy) renders the 
action much longer — because tlie sulphuric acid pre- 
vents the nitric acid from being saturated by the oxyd 
of zinc formed. The enerirv, of course, continues till 
the whole nitric acid is decomposed. 
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SAL-AMMONIAC. 

'' Of the salts, sal-ammoniac is the most powerful. 
A solution of common salt in vinegar acts well, and is 
most commonly used by experimenters, as the cheapest 
ingredient likely to answer the purpose." 

'' Having given a sufficient account of the galvanic 
apparatus, it is time to turn our attention to the effects 
which it produces." 



CHAPTER XII. 

OVB GENERAL PROPOSITION. 

In the second chapter of this work it will bo recol- 
lected that we assumed that there were but three 
essential principles in creation, viz., ponderaUe matter, 
imijfjutJrraUt matter^ and mind ; and that all the che- 
mical changes, within the whole wide ran^^e of phihj- 
^'ophic investijration, were produced by the energizinir 
induencc of tlic imponderable prinoii>le over j^ond^ra- 
ble matter. This, we are aware, i.s stating a proposi- 
ticm. somewliat new. in stronu: and decided terms — is 
taking a position wliich has not been delinitdy taken 
l)y any standard authors upon tlie subject, although 
they have published many things and facts, wliich will 
liC of verv cs.sential service in aiding to establish fully 
what wc are attempting to demonstrate ; and as many 
may very probably be disposed to regard the i)Osition 
a.^ wholly untenable, wc shall first quote largely from 
Thompson, to show what has been ascertained l»y ex- 
periment, as he seems to have taken much pains to col- 
locate and condense the recorded results of the labors 
of learned and practical chemists. 

027) 
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EXPERIMENTS AND OPINIONS OP THE SCIENTIFIC. 

Our first examinations will be confined to inorganic 
substances, and, as we quote the opinions of others, we 
shall regard them merely as opinions, disconnected en- 
tirely from the facts recorded, which opinions we shall 
not regard as resting npon an infallible basis of rea- 
soning, nor shall we endorse their conclusions as re- 
sulting necessarily from the facts of the case, except 
where it shall appear perfectly conclusive that they do. 

We shall also premise another thing before proceed- 
ing to make those quotations. They may not be ex- 
actly arranged in that methodical order and concise 
form, which would strictly comport with a work de- 
signed to be so condensed as this. The reader will, 
therefore, make all appropriate allowances. 

We shall first quote what Thompson says, between 
pages 401 and 495, under the head of " Electricity by 
Contact. '^ 

SIR HUMPHREY DAVY'S EXPERIMENTS. 

" A considerable number of experiments on electrici- 
ty by contact was made by Sir H. Davy. When oxalic, 
succinic, benzoic, or boracic acid, perfectly dry, cither 
in powder or in crystals, arc touched u[)on an extended 
surface with a plate of copiK?r insulated by a glass 
handle, the cojyjycr becomes 2J0sitivCy and tlie acids nvy- 
ative. When zinc or tin is substituted for copper the 
effect is the same. Phosphoric acid, perfectly dry, 
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hen applied to copper, becomes negative and the 
)pper positive. When metallic plates are made to 
rach dry lime, strontian, barytes, or magnesia, tliese 
Ikalinc bodies become positive , the metal negative. 
Tith soda the effect is the same. Potash attracts 
oistore so rapidly that the experiment cannot be 
ied with it. When sulphur is applied to polislied 
ad, or to any other metal, it becomes positive.* 

DECOMPOSING POWER OF ELECTRICITY. 

" It has been ascertained that elcctricitv, when em- 
loved in the wav described heretofore, and known bv 
le name of the Voltaic battery, is capable of dccom- 
asing all compound bodies, and tlie decomposition 
ikes place according to a particular law. When two 
latinum wires attached to the two poles of the bat- 
?ry are plunged into a vessel of water, the water is 
?duced into its elements, and the oxyfjen is always ex- 
•icated from the wire attached to the pusitlve polo, 
hile the hydrogen rises from the wire attached to the 
egaiive pole. When the wires are plunged into a 
:rong solution of muriatic acid, the chlorine is accu- 
lulated round the positive wire, and the hydrogen 
Dund the negative. The law according to wliich 
^fdrohi'oviic and hydryodic acids arc decomj)osod is 
le same. The bromine and iodine are attracted to 
le positive pole, while the l.ydrogen is attracted 

♦ Phil. Trans. 1807, p. 84. 
6* 
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10 llic noiralivc ])olc. AVhon ciiloride of sodiun 
iiotas.sium is dcconipos?c(l, the chlorine passes to 
jsositivc pole, while the sodium and potassium pas 
the negative iK)le. Were a compound of sulphur i 
oxviren to be decomposed, the oxygen would atl 
it?:elf to the positive pole. But with sulphurct of i 
or of iron the case would be different. The snip 
would collect round the positive pole, and the m 
round the negative pole. When salts are decompo 
the acid is attracted to the positive pole, and the 1 
to the negative." 

INFERENCES. 

Let it be premised here, that with the folio? 
inferences of Thompson we perfectly agree, with 
exception of that in which he concludes tliat ox\ 
is negative and hydrogen positive. Wc claim the 
verse, and will give our reasons when we com< 
investigate that subject. 

** Now as bodies are attracted bv those in a diffe 
state of excitement from themselves, it follows 
oxygen, chlorine, bromine, and iodine, and acids, wi 
not be attracted to the positive pole, unless they tl 
selves were in a negative state ; nor would hydn 
and leases be attracted to the negative pole unless 
were in a positive state. Prom this it has been 
eluded that bodies which have an attraction for i 
other are in opposite states of electricity, and thi 
is to these opposite states that their attraction 
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each other, and their union, with each other, is owinir. 
The current of electricity destroys their union by 
bringing tliein into the same electrical state. In con- 
sequence of this view, which is at least exceedin.irly 
^ ingenious and plausible, bodies have been divided into 
, two sets, those which are negative, and those whicli 
are positive. The following table exhibits a list of 
the negative bodies beginning with those which pos- 
sess the negative property in the highest degree, and 
terminating with those in whicli it is lowest. 



LIST OF NI':(>ATIVKS. 



Oxygen, 

Chlorine, 

Bromine, 

Iodine, 

Sulphur, 

Phosphorus, 

Selenium, 

Arsenic, 

Titanium, 



Molybdenum, 

Cliromium, 

Tungsten, 

Boron, 

Carbon, 

Antimony, 

Tellurium, 

Columbium, 

Silicon. 



LIST OF POSITIVKS. 

"The following table exhibits a list of the positive 
bodies beginning with the one in which the pro])orty 
is weakest, and ending witli the one in whicli it is 
strongest." 

Gold, Uranium, 

Platinum, * Iron, 



< 
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Palladium, , 


Cadmium, 


Osmium, 


Zinc, 


Iridium, 


Manganese, 


Rhodium, 


Alumnium, 


Mercury, 


Tliorinum, 


Silver, 


Yttrium, 


Copper, 


Glucinum, 


Nickel, 


Magnesium, 


Cobalt, 


Calcium, 


Bismuth, 


Strontium, 


Tin, 


Barium, 


Zirconium, 


Lithium, 


Lead, 


Sodium, 


Cerium, 


PotAssium, 



CORROBORATIOX OF OUR POSITION. 

We wish the reader to mark particularly the dileinr 
ma in which Thompson finds himself Avith regard to 
the positive qualities of hydrogen. 

" It is not easy to decide," says he, " where hydrogen 
should be placed. Compared with oxygen, it is strongly 
positive. But it combines with the potassium, and 
must with respect to it be negative. The bodies near- 
est tlie head of the first list being most powerfully 
negative, have the greatest cliemical affinity for each 
other. Bodies in the same list have but little affinity 
for each other, those towards tlie bottom of the first 
liave but little affinity witli those towards the top of 
the second list. However the bodies in the same list 
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are not destitnte of affinity for each other. Thus sul- 
phur combines readily with arseuic ; because tiiesc 
two bodies assume different irtates with rcsiicct to 
each other. When we decompose sulphuret of ar.souic, 
the sulphur is attracted to the positive ]iole, and tlie 
arsenic to the negative ; showing that the former is in 
a negative state, and the latter in a po.sitive. It is for 
this reason that almost all the substances constituting 
the first list, are capable of uniting with eacli otlier as 
well as with those of the second. Now it deserves 
attention, that when the bodies constituting the first 
list unite with each other, they constitute ar'uiti ur 
substances which act the part of acids ; when thoy 
combine with the substances constitutinjr tlie S(.of»n<l 
list, they constitute bases or substances whicli act the 
part of bases. All the acids are conil>inations of the 
negative bodies with each other, all the bases arc com- 
pounds of tlie negative bodies wit)i the positive. I 
have left out azote because it is not easv to sav where 
it ought to stand ; but it belongs undoubtedly to the 
class of negative bodies, and should stand ])rob'abIy 
before sulphur, 

" Hydrogen we have purposely omitted. It consti- 
tutes acids by combining with the *rreater number of 
the negative bodies ; but we are ignorant at prestfut 
of any compound which it forms with any of the posi- 
tive bodies, excepting with potassium, which accord- 
ing to the experiments of Gay-Lussac and Tliemud, 
absorbs hydrogen gas and forms a compound. 1' 



134 A NEW PHILOSOPHY OP MATTER. 

tilis combination has not succeeded in the hands of 

other experimenters." 

ATMOSPUEUICAL KLECTUICITY. 

" Ever since the discovery of the identity of light- 
ning and electi-icity, the attention of electricians has 
been turned to the accimiulation of electricity in the 
atmosphere. And various causes for such an accumu- 
lation have been assigned. The opinion of Volta has 
been most commonly adopted. According to him, when- 
ever a body changes its state, it becomes electric. Now, 
water is continually ascending into the atmosphere in 
the state of vapor, or falling from it in the state of 
rain. By these continual changes of state, which this 
fluid undergoes, Yolta suuposcil that the accumulation 
of electricity in the atmo:?phere was chiefly produced. 
This opinion was verilicd by Lavoisier and Laplace. 
But when Saussure repeu'ed the experiments, he was 
unable to ol)tain any satisfactory results. 

rOUILLKT'S EXI^ERIMEXTS. 

M. Pouillet has recentl/ examined the subject with 
much care, and has found that no sensible quantity of 
electricity is evolved when water changes its state, 
unless at the same time some chemical action more or 
h*ss vigorous accompanier the change. But whenever 
two gaseous bodies unite with each other, or a gaseous 
body Mith a solid body, one of the uniting bodies 
always gives out positive electricity, and the other 
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negative electricity.* Tlicse experiments being of 
great importance, botli for understanding tlic source.^ 
of atmospherical electricity, and for determining the 
kind of electricity pos-^essed by those bodies whicli have 
a chemical affinitv for each other, it will be worth 
while to state them somewhat particularly. 

COMBUSTIOK OF CIIAIICOAL. 

"When charcoal is biu'nt it sometimes gives out posi- 
tive and sometives negative electricity, and sometimes 
no electricity at all. This depends upon the way in 
which the combustion is conducted. To obtain con- 
stant results, M. Ponillet ])roceodod in the following 
manner. He took a piece of charcoal of such a diame- 
ter that it could receive the form of a cylinder who>e 
bases were nearly plain. This j)icec of cliareoal was 
placed vertically, two inches and a half or three; inclios 
below a plate of brass which rests upon one of the 
discs of the condenser. The charcoal communicated 
with the ground, and was lighted at its superior base, 
taking care that the fire did not reach the lateral sur- 
face. A current of carbonic acid rises and strikes 
against the plate, and in a few minutes the condenser 
is char^red. The electricity wliicli it r#(?eiyes from the 
carbonic acid gas is always positive. If the phine be 
allowed to communicate to tlic sides of tlie charcoal, 
or if it be inclined so that the carbonic acid formed 

♦ Ami. do Cbim. ct Pbys., xxxv, 401. 
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must slide up along the base of the charcoal, no sensi- 
ble effect is obtaiued." 

" To obtain the electricity which the charcoal iti?elf 
takes by combustion, M. Pouillet placed its inferior 
end directly upon the disc of the condenser, and then 
lighted its superior base. In a few minutes the con- 
denser was charged with negative electricity. From 
these experiments, we learn that when charcoal is 
burnt, it becomes charged with negative electricity, 
while the carbonic acid evolved is charged with posi- 
tive electricity. Now the combustion of charcoal is 
the combination of it with oxygen, so as to constitute 
carbonic acid. According to Pouillet, during this 
combination, the oxygen gives out positive electricity, 
which is found in the carbonic acid gas, while tlie 
charcoal gives out negative electricity, which is found 
in tlie portion of the charcoal not yet burned. Now 
when tlie carbonic acid gas is again decomposed into 
its elements, the oxygen takes back positive electricity, 
and tlie carbon negative electricitv. Is not this the 
reason why the oxygen gas is attracted towards the 
l)0sitivc pole of the Voltaic battery, while the carbon 
i.s attracted to the negative pole?" 

COMBUSTIOX OF HYDROGEN. 

" The flame of hydrogen gave contradictory results 
with respect to its electricity, as had been the case 
also at first with charcoal. In the course of a few 
niinutes it gave indications both of positive and nega- 
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^ tive electricity ; very intense aod very "weak iudica- 
■ tions, and often it was impossible to obtain any indi- 
M cation at all. But the.sc difficulties were at length 
V orercome by M. Pouillet in the following manner.'' 
W ^ The hydrogen gas was made to flow out of a glass 
r tobe. The flame was yertical, having a breadth of four 
^ or five lines, and a height of about three inches. A«coil 
of platinum wire was employed to conduct the elec- 
tricity from the flame to fhe condenser. When tliis 
coil was so much larger than the flame as to enclose it, 
and to be distant from its external surface about four 
inches, signs of positive electricity made their appear- 
ance. These signs became more and more intense as 
the distance diminished. But when the coil became 
so small as to touch the flame, the electrical signs bo- 
came weak and uncertain. Thus it appears tliat 
round the flame of hydrogen there is a sort of atmo- 
sphere at least four inches in thickness, which is 
always charged with positive electricity." 

*' If a very .«mall coil of platinum wire be placed in 
the centre of the flame in such a manner that it is en- 
veloped on all side?, and made to conimiinicato witli 
the condenser, that instrument becomes innnediatoly 
fliarged with negative electricity. Thus it appears 
that tlie outside of the flame of hydrogen gas is always 
charged with positive electricity, and the inside with 
negative electricitv. It follows from tliis, that there 
is a layer of the llarae where the electricity is invisi- 
ble. Accordinglv, if we regulate the coil in such a 
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maimer that it penetrates nearly one-lialf into the 
briglit part of the ilame, all electrical indications dis- 
appear.'' 

IXFEREXGES. 

*' From these experiments, it appears that the eleo* *; 
triq^ty evolved during tlie combustion of hydrogen is 
quite similar to what appears during the combustion 
of charcoal. The oxygen before it enters into combi- 
nation is charged witli positive, and the hydrogen 
with negative electricity. Oxygen, then, must jpart 
with positive electricity when it combines with hydro- 
gen, and liydrogcn must part with negative electricity 
when it combines with oxv^^en." 

*' If instead of making the hydrogen gas flow out 
of a glass tube, we make it flow out by a tube of 
nietul, which docs not communicate with the ground, 
])ut only with the condciiser, tliis metal tube, which 
touches the hvdrop;on but not the flame, alwavs bfe- 
comes charged with negative electricity. But, if it 
communicate with the ground, it loses the negative 
electricity which it had lately carried to the condenser, 
and the product of the combustion preserves an excess 
of positive electricity.'* 

" If we examine at a height of a few inches above 
the vertical flame, we find both the electricities in the 
same (juantity and not re-composed. For if we pre- 
sent a soldered plate of zinc and copper, the zinc 
j)late attracts the negative, and the copper plate the 
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positive electricity. When we go to a distance suffi- 
ciently great above the vertical flame, the electric 
fluids can no longer be recognized, because they have 
combined and neutralized each otiier.'' 

" FoniUet examined tlie flames of alcohol, ether, wax, 
oils, fat, and many vegetable bodies which presented 
the same phenomena as that of hydrogen. That is to 
say, that a zone of air surrounding the flame was elec- 
trified plus, while the interior of the flame was electri- 
fied minus. All these combustions exhibit examples 
of oxygen uniting with hydrogen and carbon. The 
oxygen gives out positive elect ricity, wliilc the com- 
bustible body, whether hydroc^cu or carbon, or a com- 
pound of the two, gives out iio;rativo electricity/' 

EXPERIMENTS OE OTHERS. 

"It has been ascertained by the cxi)criinents of 
Priestly, Ingenhousz, Sennebicr, Saussure, <tc., that 
plants while vegetating, act upon atmospherical air ; 
sometimes forming a great quantity of carbonic acid, 
which disengages itself insensibly, and sometimes on 
the other hand gives out oxygen gas in a state of 
greater or less purity. Now it appears from the jjre- 
ceding experiments, that when carbonic acid is formed 
by combustion, it is electrified plus. This led M. 
Pouillet to suspect that the carbonic acid given out 
during the process of vegetation, would be in the same 
predicament. To determine this point, he made tho 
following experiment. 
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ELECTRICITY BY GERMINATION. 

" Twelve glass capsules, about eight inches in diame- 
ter, were coated externally for two inches round the 
lip?, with a film of lac varnish. They were arranged 
in two rows beside each other, either bv placing them 
pimply on a table of very dry wood, or by putting 
them on a table previously varnished by gum lac. 
They were filled with vegetable mould, and were made 
to communicate with each other by metallic wires which 
passed from the inside of one to the outside of the other, 
going over the edges of the capsules. Thus the insides 
of the twelve capsules, and the soil which they contained. 
formed only a single conducting body. One of these 
capsules was i)lticed in communication with the upper 
i)hite of a conductor bv means of a brass wire : while 
at llio same time the under was in communication 
witli the ground. Things being in this situation, and 
the weatlier very dry, a quantity of corn was sown in 
tlie soil contained in the capsules, and the effects were 
Avatolied. The laboratorv was carefuUv shut, and 
luMther fire, nor light, nor any electrified bodies were 
introduced into it." 

" During the two first days the grains swelled, and 
tlio i)luniula issued out about the lenirth of a line, but 
(lid not yet make its appearance above the surface of 
the oartli. But on tlie third day the blade appeared 
above tlic surface, and began to incline to the window 
wliich was not provided witli shutters. Consequently 
the carbonic acid gas, which disengages itself during 
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the germination of seeds, is charged with positive elec- 
tricity, and is therefore precisely in tlic same state as 
the carbonic acid gas formed by combustion. This 
experiment was several times repeated with success. 
But the electricity cannot be rceo":nizcd unless the 
weather be exceedingly dry, or unless we dry the apart- 
ment artificially by introducing substances which have 
the property of absorbing moisture. 

" Thase capsules being insulated, and the air being 
very dry, and the soil so dry that it is an imperfect 
conductor, it is evident that the electricity would bo 
retained. Accordingly when the condenser was brouglit 
into a natural state after one observation, and if it was 
tlien replaced for experimout only during one scrond, 
it was found to be charged with electricity." 

JXFKKKNCES. 

" It is obvious enough that tlic gaseous fluids given 
out by plants during the i)roccss of vegetation, lading 
charged with electricity, niu^t contribute to furnisli no 
inconsiderable portion of the electricity with which 
the atmosphere becomes loaded. No doubt tlio car- 
bonic acid gas evolved from animals by respiration is 
also charged with positive electricity ; tliougli it wnnl^l 
be somewhat difficult U) determine the point by actually 
charging a condenser, in consequence of the moisture 
with which the expired air is always loaded."* 

♦ Tho rcfulor may wnrtiilt witli uJvautaj^o an olal»ornto and iiir)flt in- 
genious sot of c.YiKTiments by .Sir II. Davy, to r-.-tuMi.-li liis own views, 
which arc inconsistent with tlios*^ cf rnnillot. in Phil. Trrtn>». 18*2r., p 
308 
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CHAPTER XIII. 

■ 

QUOTATIONS FBOH THOMPSON CONTINUJU). 

Other important agencies of Galvanism arc de 
scribed by Thompson, commencing on the 529th page 
of his work on " Heat and Electricity/' which we shall 
quote in full before proceeding to comment upon them, 
and to make them the data of certain deductions, 
which liave a bearing upon the settlement of the 
question at issue. 

CHEMICAL EFFECTS. 

" Tlic chemical effects of the Voltaic battery liave 
been investigated with much sagacity, and liave thrown 
a Hood of light upon the nature of chemical combina- 
tion. Every substance constituting the liquid conduc- 
tor interposed between tlie pairs of plates undergoes 
decomposition, one of its constituents being attracted 
to the positive plate and the other to the negative. 
Suppose the liquid conductor to be n^afo)' ; the oxygen 
is attracted to the positive or zinc plate, which it con- 
verts into an oxvd, while the other constituent, the 
hydrocfcn is attracted to the negative or copi^er plate. 
Ilydrogon docs not combine with copper. It, there- 
fore, makes its escape from the focc of the copper jilate 
in the form of hydrogen gas. W^ water is 
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, the decomposition is exceedingly slow, because 
pore water conducts electricity of low intensity very 
badly. If we add nitric acid to Uic water, the energy 
of the battery is very much increased, because the con- 
i ^ducting power of the liquid is greatly augmented, and 
mJwcaiiBe the nitric acid undergoes decomposition much 
more easily than water. In this case -both of the 
constitnents of the liquid conductor undergo decom- 
position; the water is reduced into its elements as 
before, and the oxygen, as before, unites to the zinc 
plate, while the hydrogen is disengaged from tlie cop- 
per plate. The nitric acid is decomposed into oxygon 
and dcutoxyd of azote. The oxygen unites to the 
zinc, while tlie deutoxyd c^ azote is discngagod in 
abundance from the copper plate. If tlic nitric acid 
solution used possess considerable strength, a good 
deal of heat is evolved, and tlic quantity of dcutoxyd 
of azote and hydrogen givc:^ out is very annoying to 
the experimenter. Tlie zinc is oxydizcd and dissolved 
very fast, and the energy of the battery is soon de- 
stroyed ; because in a very short time the whole nitric 
acid is either decomposed or combined witli the oxyd 
of zinc. The liquid becomes a solution of nitrate of 
. zinc in water, which is, comparatively speaking, a bad 
conductor of electricity." 

A FANCIFI.'L HYPOTlIESrS. 

To support a theory which we have abundantly 
diown to be absurdly uiiphilosopliical, tlie learn* 



.\ 
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author whom we are quoting certainly indulges 
in fanciful speculations, unsubstantiated by foct ; 
we will continue our quotations, and dissect 
afterwards : 

"It would appear that while the energy of 
Voltaic battery continues, two opposite currents 
electricity pass through every stratum of liquid, in 
posed between every pair of plates. The negative 
electricity passes towards tlie copper plate and ike 
positive electricity towards the zinc plate. To form a 
conception of the way in which these currents pass, let 
us consider the conducting liquid in its simplest state, 
or consisting of water. Water is a compound of 
oxygen and hydrogen. Let us consider only a single 
row of the particles of it, lying between the zinc and 
copper plate. Let fig. 1 represent oxygen, and fig. 2 
hydrogen. A particle of water may be represented 
by the symbol i, and a row of particles of water may 
be represented thus — 

" The current of negative electricity seems to pass 
along the particles of oxygen, and the current of posi- 
tive electricity along the particles of hydrogen. From 
M. Pouillet's experiments, related in the last section, 
it would follow that when oxygen and hydrogen com- 
bine the former gives out positive and the latter 
negative electricity. We may conclude from this, that 
when they become charged again with their respective 
cJectricitiea they will separate from cacj The 



A NEW PHILOSOPHY OF MATTER. 145 

particle of oxygen next the zinc jilato, being thus dis- 
engaged from particles of hydrogen with which it was 
nnited, will be attracted to the zinc plate, irive out its 
electricity to it, and combine witli it. The ?amc tliinnr 
will happen to -the particle of hydrogen nearest ilio 
eopper plate. The electricity constantly passing 
along the row of particles, will occasion a succession 
of decompositions of the particles of water. But the 
hydrogen in each will instantly combine again with 
the next particle of oxygen in succession. It i.s not, 
then, the hydrogen which passes through the liquid 
from one plate to the other, but a rajiid .sncccs^i()u of 
decompositions, and as the first particle of Avalcr has 
parted with its oxygen, it i.s obvious that the last 
particle must part with its hydrogen." 

*' The same explanation applies to all the dccuuipo'^i- 
tions that take place in the lir|uid interposed between 
the respective pairs of zinc and coy>pcr ])lates. But it 
is usual to interpose between the two i)oli's of the 
Voltaic battery a vessel containing the water or other 
substance to be decomposed. A platinum wire is made 
to pass into this liquid from each pole, and the series 
of decompositions may thus be observed." 

NATURE OF THESE DECOMrOSlTIONS. 

*'The nature of these decompositions was first in- 
vestigated by Bcrzelius anrl Ilisinger in a paper 
published by them in Gehlen's Journal for 1802.* 

« Vol i, pl 115. 
7 
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They showed that a number of salts which they 
solved in water, and placed in contact with the two 
poles of a galvanic pile, by means of iron or silver 
wires, were decomposed, the acid being deposited 
round the positive wires and the base round the negar 
tive pole.* Ammonia was also decomposed; azotic 
gas separating from the positive pole of the battery,' 
and hydrogen gas from the negative pole. When 
lime water was tried, no decomposition of the* lime 
took place." 

SOME CHEMICAL AGENCIES. 

" In the philosophical transuctions for 1807, an ad- 
mirable paper was published by Sir Humphrey Davy, 
entitled, On Some Chemical Agencies of EJecirioify, 
containing a very minute and complete investigation 
of the chemical decompositions produced by Voltaic 
electricity. To perceive the full value of this paper, 
it would be requisite to liave an idea of the previous 
state of our knowledge of this intricate subject. It 
had been already observed that when two platinum 
wires, from the two poles of a galvanic pile, were 
plunged each into a vessel of water, and the two 
vessels united by means of wet asbestus, or any other 

^ The siilt3 tried were — 

Sulphate of aiiimonin, Pru^j-iato of junuionisu 

Nitrate of ammonia, 
Muriate of ammonia. 
Phosphate ofammonJii, 
Borate of ammoma, 



Muriate of lime. 



(?ommon salt 
Nitrate of potash, 
Ilisnlphate of potash, 
Sulphate of potash, 
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substance, an acid appeared round the 
positiYe wire, and an alkali round the negative wire." 



DATTS DEMONSTRATION& 

'* This alkali was said by some to be ammonia, by 
others to be soda. The acid was variously staled as 
muriatic acid, nitric acid, or even chlorine. And it 
was generally admitted that these acids and alkalies 
were generated by the galvanic action. Sir H. Davy 
demonstrated, by decisive experiments, tliat in tlieso 
cases the acid and alkali were derived from the de- 
composition of some salt contained either in the water 
or in the vessel in which the water was yilaced. Most 
commonly the salt decomposed was common salt ; and 
he showed that agate, basalt, and various other stony 
bodies, which he used as vessels, contained quantities 
of common salt, appreciable by the galvanic action. 
When the .same agate cup was used in successive ex- 
periments, the quantity of acid and alkali evolved 
diminislied each time, and at last no appreciable 
quantity could be perceived. Wheu glass vessels 
were used, soda was disengaged at the expense of the 
glass, which was sensibly corroded. When the water 
into which the wires were dipt was perfectly pure, and 
when the vessel containing it Avas free from every 
trace of saline matter, no acid or alkali made its ap- 
pearance, and nothing was evolved except the two 
constituents of water, namely, oxygen and hydrogen. 
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the oxygen appearing round tlie positive wire and 
liydrogen round the negative wire." 



DECOMPOSITION OF S.ILTS. 
" When a salt was put into a vessel, into which thfe 
positive wire dipt, the ve-sscl into which the negatlw ] 
wire dipt being filled with pare water, and the taO 
vessels being nnited by a slip of asbcstua moistened 
with water, the acid of the salt made its appcaraDOO 
round the positive wire and the alkali round tin 
negative wire, before it could be detected in the inlw- 
mcdiate space. Bet if an intermediate vessel, contain- 
ing a substance for which the alkali has a strongf 
affinity be placed between these two vessels, the whole 
being united by slips of asbestus, then a great part oC, 
or even the whole of the alkali was relaine«l in thkt 
intermediate vessel. When the salt was nitrate of 
barytes, and sulphuric acid was placed in tJie inter- 
mediate vessel, ranch sulpbate of barytes was dopodleH 
in the intermediate vessel, and very little or evea I 
barytes made its appearance roimd the negative H 
Upon this subject a most minute, extensive and f 
factory series of experiments was made by Davy, hav 
ing no doubt whatever respecting the accuracy of the 
general fact. Indeed this paper of Sir H. Davy ood- 
1 stitutea one of the most important contributions ctw 
I made to scientilrc chemiBtry, and throw a ray of light 
upon tlie chemical affinity, whicli may ultimately pro- 
I duce the most important consequences." 



vea a^_ 




VEEr IMPORTANT C0NCLD3I0S3. 
te conclusioDs dranu by Davy from hia expert 
1 are, that all substauccia which have a chouical 
lity for each other are in oppof^itc states of eleo- 
', and that the d^ree of affinity is proportioiul 
jhe intensity of these opposite states. When Rich 
&cotupouud body la placed in contact with the two 
poled of a galvanic battery, the positive i>ole attncts 
Itot constituent which is negative, and repels the poa- 
pBre. The negative pole acts in the opposite vaj, 
•ttnctiug the podtiTe constitneut, and repelling the 
MgttiTe. The more powerfnl the battery, the greater 
ifl tke force of these attractions and repnlsiooe. Wc 
aaj, therefore, mereljr by increasing the energy uf the 
f sufficiently, enable it to decompose any com- 
md whatever. Oxygen, chlorine, bromine, iodine 
1 wads, being o^ative bodies are attracted to the 
BtiTe pol^ vhile hydrogen, alkalies, earths, oxides, 
, and bases of all kinds, being positive, are 
1 to the n^ative pole.* 

* If dita tWw of the Mdject, which U protnblj more confbmutble to 
ttoA ttn Oie view oT Poamet, pren in page 497 of tbia work, be 
iAtfttid, It w!D be 111 rrnnirj' to modiiy the explanation of the way in 
^MA tlw aleobical CDmiita pue, prea in page 031. If ox^en be 
m^iw*, ^ hjdnigen podtire, it is obvious that the positive current 
vH fa* attnoled to the oxygen, aod muat pass through the hydrogen. 
Bmm ounwil^ by ti«Dtnliiing the electricity in both bodies, wlU occa- 
ite llw M|TStlnn of the oxygeo and hydrogca, and prodooe the de- 
M^oMfaw w fcr o a to In page B31. 
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Such are the electrical, and 8uch the chemical phe- 
nomena produced by the Voltaic battery. 

OUR MonvE& 

Our interesting quotations from Thompson's large 
work on Electricity hare been quite extended, not be- 
cause we by any means agree with all the candusiom 
he draws, but because he has condensed into one view 
a multitude of important factSj showing condiiBiYely 
that electricity has something to do with all chemical 
decompositions and recompositions of matter. In omr 
next, and Bome succeeding chapters, we shall rigidly 
examine his conclusions, and endeavor to show that 
they are partly true and partly false, from the facts 
which he himself has, with much labor, furnished, and 
shall make those facts, thus furnished, subservient to 
the purposes for which this work is published. 




The present, and some succeeding cbapters, will be 

devoted to the application of those facts and principles 

i of galvanism, which have been ascertained by our own 

'■.observations!, and those of others, to the further domon- 

LatratioQ of the peculiarities of the theory we have, 



BEASOSa FOR KXTKNSIVE QUOTATIONS, *- 

U[K>a the suhject of the inttraato connection which 

exists between electricity, and the chemical changes 

vhich are wrought in various substanccfl, we quoted 

" largely, in former chapters — not because we coidd not 

e given those ideas in our own language, and thus 

e appeared to have written original thoughts — but 

iiuse we wished to insert the ftwta collocated by an 

■ Botbor so eminent aa Thompson, the " ^fle^rtua Pro/Vs- 

\tor of Chemistry in the Univcrsily of Glasijow" Scot- 

lliutd, in his own language, so that, for minds, that de- 

Imand tlie authority of great names, we might have a 

Lconrenient reference in the body of tliis work ; rcserv- 

I ing to ourself, however, at the same time, the privilege 

1 vhich we shall ever claim and exercise, of drawing 
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tour conclusions from tlioso facta furnisliod, as Die dzu 
f of our reasonings. 

mirvEBSAL LiBORATORT. 

The visible and probably invisible universe is doUi* 
ing more nor less than one vast laboratory, in whidi 
chemical changes are continually progressing in an 
infinite variety of forms and modificatiuns. The green 
mantle of vegetation, which clotbes the earth in its 
beautiful summer vestments, receives its freshness, color, 
nourishment and exercise from the light, the caloric, 
the air, and the alimentary substances of the soil at 
root, by raeana of a chemical change. 

The tree of the forest first germinates, nest 
a little delicate twig, further on in its progress a p]| 
sapling, then it shoots upward with lusuriant, epi 
ing branches, and downward with a firmer and di 
root, and becomes, at length, n stately monarch of 
woodland, stubborn and unyielding to the wintry blast. 
All this progression is effected solely by a chei 
change, which transforms the nutriment of the 
soil into wood. 

Even the solid rock has its infancy, its manhood, 
its old age. It begins to grow, increases in soli 
tion and cohesive power, comes to maturity, deci 
imd crumbles again to a substance, possessing no 
power of cohesive attraction at all. All this too ia 
^ected by tlic potent agency of a continued chcmi 
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ELECTRICITY THE CAUSE. 

Now we assume tliat it is a proposition capable of 
rational, abundant, and satisfactory proof, that every 
one of these chemical changes is wrought by the resist- 
lees influences of electricity, or the light and caloric 
Okf the sun, as it falls upon, and pervades the whole 
material of the earth, for this light and caloric of the 
Bon is the same thing, in fact, as electricity, which we 
hope abundantly to demonstrate in its proi>er place. 

SELF-EVIDENT PROPOSITIONS KELIABLE. 

That reasoning or superstructure of argumentation, 
which is built upon the immovable basis of self-evident 
propositions, cannot be overthrown ])y counter argu- 
mentation. It is perfectly impregnable. It is founded 
in the inherent nature and fitness of things which 
change not, while all else in creation changes. 

OUR THEORY BUILT ON TIIEM. 

Upon just such propositions we intend to build the 
superstructure of our argument, in proof of the assumed 
position, that all the chemical changes are wrought by 
the direct agency of electricity. 

UNIFORMITY OF NATURES LAWS. 

The laws which govern nature are uniform. There 
is no clashing among them. Were there any, the uni- 
7* 
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verse of material sfBtemH vould exhilnt ose terrifio 
scene of uproar, confusion, anarchy and chaos. The 
proposition that "lUe cauaea produce like ^eds" ia 
Belf-evident. It cannot be made any pluner to a bum 
mind by any process of reasoning. 




CHAPTER XT. 



RECAPITULA'nON. 



We will now condenae, into aa brief a space u is 
CODsjstent with a lucid pere^picuity, the sabstance of 
Ute quotations we have made, correct what is errone- 
ous, and then Dia.ke sucli deductiona and draw each 
oonclosioiis aa the undeniable facts in the case will 
varrant. Thia ia the substance. 

Bodies in opposite chemical states — that is — bodiea 
-which have a strong affinitf for each otlier, arc in op- 
posite eJecfrtcoI states — the elements of all bodies or 
aabstances, which can be decomposed by electricity are 
either positiTe or n^ative — evaporation does not 
evolve electricity — it is, however, produced by the 
conbuation of charcoal, hydrogen gas, and other bodies, 
and also by v^etation. 

The constituent principles of bodies go to the differ- 
ent poles of a galvanic battery, and, by the iDflnence 
of the electric agent, water is separated into ita ele- 
ments of oxygen and hydrogen gas, the first of which 
is negative and the last is positive. 

TTHEBEIN COBBEOT. 

This ia the substance, in brief, of those quotations. 
With the first feet, wliich they develop, we agree 
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perfectly. The acida arc all negative and the alkalies 
are all posiltve. Wheu brought id contact in the fom 
liof Bolution, a chemical union takes place, by tHc fi 
i-of the affinity or the chemical attraction, which e 
between the two aubstancea. That affinity or chem 
attraction, which brings the two bodies together, i 
effects their union into a new compound, depends'^ 
tirely upon the electrical condition of the ingre 
vhich compoiie them. The alkali ia plus or po8iti'i^« 
because, aa we have before shown, it is surchar^ 
with more than a natural share of electricity, 
electricity ia arranged tlierefore with the posidve | 
larity of its ultimate particles outward, aa in all a 
charged bodies, which emanation outward, as we 1 
demonatrated by the test of infallible experimoc 
constitutes it an alkali, and givea it an alkaline t 
The acid ia minus or negative, owing to its destitattl 
of electricity, which deatitution gives, as we have e 
where abundantly shown, a different arrangement I 
the ultimate particles of the electric agent, by whi 
arrangement, aa in all minus or negative bodtee, IS 
negative polarity is presented, which constitutes I 
Bubatancc an acid or gives it its acid taste. 

NOT FANCIFUL 

Let no one suppose that this ia a mere fanciful 

I hypotheaia ; for we have already demonatrated, that 

I 4ie change depends upon itn ttUierent organic law 

[ Mectricity, by on experiment with the galrenic 
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tory, by which it is shown, that if a current be 
lite tongue and out of the linger, where one polo !i 
brought in contact with the one, and the other with 
the other, it has an acid taste, and if in at tlie finger 
and out of the tongue, a strong alkaline ta^te, proving 
I beyond contradiction, that an acid and an alkaline 
laete depend upon the electrical condition, instead 
the condition of inert matter merely, without rcgi 
to its electrical state. 



IJtI'OBTi\JJT QUERY. 
This suggests the thought, which philosophers woi 
do veil to investigate, whether all tastes, and every 
shade of taste in ponderable substances, do not depend 
npon the different modification, or rather tlio different 
proportions of the admixture of these two fundamental 
and essenUal tastes, rather than upon any inherent or- 
ganic quality in mere inert matter itself. Ileasoning 
Jrom the admirable uniformity of nature's laws, but 
without having time, in connection with this work, ta 
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^WlUlOllI. navmg nme, in cooneciion wiui tuis worK, ui.^^ 
4ecaonstrate it, we should draw the conhdent coiicli^^^| 
^Q that it did. If electricity constitutes an alkalinS^^I 
'icty, 
ieof 
lies? 

itioo^^l 



and an acid taste, why not, with the same propriety, 
the sweet, the bitter and every other poBpil>lc shade of 
tasto simply by the different electric states of bodies ? 
That it does, we believe conld be demonstrated 1 
deductions based npon the self-evident propositioi 
" that like causes produce like effects," and if electi 
city produce taste in otte case, it may in all c 
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A UKSUERIC FACT. 
A pejsou, who has been inesmerizeJ can be made to 
taste alkali or acid, sweet or sour, or indeed any otiier 
taste whicli the mesmcrizer wills. And why? Be- 
cause his system is controlled by the animal electrlci^ 
of the mcsmerizer, and that electricity produces such ■ 
taste aa he wills. 



i 



NO MISTAKK. 
There cannot be any mistake about the electric 
of the alkalies and the acids. The testimony of <a- 
periment ia uniform. Tbe one ia always plus and the 
other minus, and the degrees of their plun and minm 
depend upon their concentration. Being plus and 
minus, they unite wlicn brought togotlier. Tliat anion 
exhibits force and is attended with the violent commo- 
tion of a rapid effervescence, as ia familiar to aU, w 
the union of tartaric acid and soda. 



I 



CAUSE OK THE AFFINITY. 

Now what is that principle of aiGnity which < 
Uie tartaric acid and soda to unite? Isitany^ 
inherent in the mere pai'ticlcs of inert matter i 
selves, which constitute tlie soda and tartai-ic acid? 
We think not. Upon conclusions drawn legitimately 
from all analogy we predicate this opinion. 

Let U.S examine mere ponderable matter as ailil 
and minutely as we may, and the conviction will beft 
bly impi-essed upon the mind, that it has no SQch i 
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tent energy — no aacli self-moving power aa to prodai 

a comniotiou among tlie ultimate particles of whicli it~" 

is compoitetl so violent as that which occurs, wlicii tliey 

BuiU: Willi each other during effervescence. What then 

li tliat principle of affinity which bringii thcni together, 

if it Le not some inherent power belonging to the 

particles tliemselvea ? It ia, without doubt, electricity, 

for it seems to have a sort of myaterious, indefinable, 

lint yet positive ability to take hold of the particles of 

iderablc matter, as it were with a tenacions grasp, 

by its own unaided energy, control their moTO- 

8. Wo see not how else they are brought into 

union. But if this be the controlling agent, which 

effects the work, then the process by which the union 

ftcconiplished is perfectly plain. There is no inconi- 

shensibility about it, except what exists in the essen- 

.1 nature and qualities of the wondrous agent itself. 

The one substance is surcharged, because positive, 

id the other deHcient, because negative. There is 

•a, upon principles, wbicb have been already abund- 

lly explained, an attraction between the opposite 

il&rities of the electric principle, by which a plus and 

linus are drawn together. Having, as we have 

before remarked, a bold, by aomo mysterious organic 

Ibw of its essential constilntinn, beyond tlie ken of 

lical analysis or investigation, upon the particles 

ponderable matter, they are attracted along with it, 

id are thos brought, as we have seen, into a chemical 

nnion, and a chemical change is prodnced. 
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Tills chemical udiou and change is nothing more nor 
I less tlian tlic simple equalization of a plus ami a minus 
I in substances, and by that equalization, a t>iDglc com- 
I pound substance is formed, very different in (lie pro- 
perties of its combination from either of the two ont 
of which it was formed. And why ? Simply becAUM 
it is in a different electrical state. This simple ana- 
pound, we say is very different from the two out of 
which it was formed, in all the properties of its 
k bination, for this is abundantly proven by the fact 
I a virulent poison may be made harmless by a chi 
I anion, and harmless substances be also made vimlt 
I poisons by the same chemical union or chemical change. 
This is done, in all cases, by simply changing iheir 
electrical state, whieh state can be varied by an almost 
infinite variety of shades and modifications, constitut- 
ing color, tastes, motion, poisons, antidotes against 
poisons, and every other property and quality, wbicli 
is manifested in matter, except ita bulk, pouderosi^ 
I and inherent inertness. 
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THE TRUE THEORY. 
Upon deductions built upon fact and experiment, 
I believe this to be the tnie theory of all chemical chaoj 
I in matter. Those changes are effected through 
L sole agency of electricity. The " modus tqiemnili" of 
I such changes may, it is true, be, in a measure, hidden 
I Bometimes from the inspection of the most acute, and 
f.siay not, in a vast multitudeof instances, be perfectly 
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appareDt ; but still abstruseness does cot at all aSeo 
the reality of that agency. 

If it can lie proven beyond controversy and bcyow 
t)ic shadow of a reasonable doubt, as it certainly c 
titat such changes have been effected by sucli agencies, ' 
then it is logical to di'aw an infereoce from tliat self- 
evident proposition, tbat " like causes produce like 
effects," that other changes, whose canse is more o 
Ecnro from certain circumstances that may surrounAfl 
ta, are produced by tbc same agencies, in accordaoM 
1 tlie Bame laws. 



SIR HCMPUREY D.WT'S CONCLUSIONS. 

Ctn the quotations which we have made in a form 

f ter it will be recollected that Sir Humphrey Da?^ 

T the conclusion, from a great variety of exp« 

ntB, conducted with the utmost care, that oR sob--" 

IQCCS wblcli have a chemical affinity for each other 

I uniformly in opposite states of electricity, and 

IKt tliB dcjret: of alBnity is exactly proportional to 

e inieimti/ of those opposite slates. 

APPROPRIATE INFBRriNCE. 

Now, ita^l substances, according to the teat of E 

mpbrey Davy's experiment*, which have a ehemici 

afGnity are in opposite electrical states, is not 

tuiion, which is effected by means of that alfini^4 

i affected simply, as we have shown, by the attractions' 

if ft positive and negative, aince the lawB of nature ars 
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imirunu, and siuce " like causes produce like effects?" 
or, in other words, that that chemical affiuity which 
exists between all substances which will unite ia 
nothing more nor less than electrical attraction. 

SOLUTION AND PEOOF. 
Tliere are two ways in which mathematicians prove 
the truth of their calculations to a dcmoustratire 
certainty. The one is by a direct and the other is by 
an inverse process of deduction. In the first, by a 
certain process of calculation or reasoning, they arrive 
at a certain result, and, in the other, Viy taking that 
result for their premises, and, Ijy reasoning or calcolat- 
ing backward, they determine whether that process of 
deduction, by which they arrive at that result, U, 
every step of it, correct. By just such a plan of pro- 
cedure can we determine the correctness of our previ- 
ous chain of argument, respecting the phenomena of 
chemical union. We Lave, by a process of direct 
reasoning from cause to effect, come to certain conclu- 
Bions. We will now, by an invei-se process of ft^ia- 
mentation from effect to cause, prove whether there be 
any flaws or V)roken links in that chain. We have 
demonstrated, by an allusion to facts with which all 
are perfectly familiar, that the alkalies and the aeid* 
will unite by the influence of chemical attraction op of 
electrical attraction, which is the same thing. Now, 
if wo can show that tiyese can be separated again, 
imrliclc from particle, by uie same agent that prodiicai 
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lieir anion, then we, ity mveree rGasoning from effect 

!, prove, beyond tlie possibility of mistake, tliat 

tiectricity is tlie efficient agt?ut in t)ic production of all 

mical changes. And tbis lias already been shown 

B the record of certain experiments, contained 

lotatious of the previous chapter. 
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KXPEalMENTS OF BESZELIDS AND HISINGEH. 

It will be recollected by those who read the foi 

'chapter carefully, that, by the experiments of Berzeliu? 

nnd Hisinger, with a galvanic battery, aa described by 

them in 1802, in Gehlen'a Journal, various salts in 

Boltition were separated or decomposed, and the acid 

of the solution was deposited around the ]K)sitive pole 

id tlie base or alkali around the negative pole, in ac- 

■rdanco with an immutable chemical law of the 

:tion of unlike jroiaritica. 

INVESTIGATIONS OF DATT. ^B 

The experiment!* of Sir Uuniphrey Davy abundantly 
ionfirm those of Berzelius and Hisinger. He found 
lat, by increasing the energy of his battery suffi- 
cieotly, and with appropriate apparatus for the pur- 
pose, lie could decompose any compound body whatever, 
ttiie n^atives in all cases collecting around the positive 
pole and the jiositires around the negative pole, thus 
proving that the electric agent will separate compounds 
Bs well as form them, which we have heretofore proved. 
I 
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OBJECTIONS AKTICIPATEU. 

A quoation may here arise, as to the corrcctiiesa of 
our theory upon tlie Bulyect of ponderable matter. We 
hare assumed that it is a aimple, essential principle, and 
that all ita infinite variety of modificationa of cYerjr 
kind are caused alone by the imponderable principle^ 
■which controls and arrang^es all its particles as we find 
them arranged. 

Now tliia may be denied from the fact, developed by 
the experiments of the before-mentioned chemists, tliat 
one ingredient of a compound in solution goes to one 
pole of a galvanic battery, and the other to the other 
pole. It may, from this fact, and with great seeming 
plausibility be argued that tho two ingredients which 
go to opposite poles, called alkalies and acids, must 
be matter inherently different from each otber, and 
that, on account of that inherent dififcrence, the sep ar*' 
tion takes place. 



istitqeOP 
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^B ODJKCTIOSS ANSWERED. 

^H Such an inference, however, docs not ncceesari^ 
^V eult from the premises. It can, in fact, be shoi^ 
W^ be erroneous. They are not separated into coustitqet 
i ingredients by any repulsive force, which exists within 
I them inherently ; because, if such repulsive inherent 
^ - force did actually exist, the acids and the alkalies 
W would not, under any circumstances, csliibit an attrac- 
live affinity at all, but would forever, and under every 
variety of conditions, exhibit the same stub- 
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born repulsive power, and, therefore, never amalga- 
mate, as they do, when a new compound is formed, bj 
the effervescence of tartaric acid and soda. 

UNAVOroABLE CONCLUSION. 

This fact, that repulsion takes place under one set 
of circamstances, and attraction under another, speaks 
volnmes in favor of the validity and truth of the pro- 
position, that the alkalies and acids are united as in 
solation, and separated again, as in the galvanic ex- 
periment, entirely in both cases, by the force of elec- 
tricity, exerted over their particles. This must, in 
reality, amount to a demonstration, in the view of 
every mind acutely logical. 

PROPOSITION OP AN INQUIRER. 

" But," says the inquirer after true science, " there 
must be something inherently different in the nature 
of the particles of the alkalies and the acids them- 
selves, or else the positive pole of the battery would 
not attract the acid, nor the negative the alkali, 
but they would move indiscriminately either way. and 
not be decomposed at all." 

PROPOSITION UNFOUNDED. 

This assertion, however, is predicated upon the sup- 
position that a particle, that was alkaline before being 
compounded by a chemical union, is also alkaline 
when separated by the energy of the galvanic battery. 
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But, at llie risk of differing with tlie wLole body of 
cliemiate, we shall affirm, that thia hj no means follova 
OB a. necessarj consequence. It certainly can, witk 
groat plausibility, at least, be made n question, wb^ 
ther particles may not move indiscriminately to eiiher • \ 
pole without being influenced by quality, and (ftcre,ly*ll 
the peculiar influences which wo know the two o|i|M>^>f^ 
site i>o]ea of a galvanic battery exert over subetanOM 
in contact with them, and which are confessedly Tory 
mysterious, be made either alkaline or acid by ^ 
contact. 

PKEJUDICE WILL OrPOSE TfUS TIIEORT. 
Thia supposition we know would do violence to J 
prejudices and prepossessions of many scliolars. 
■why should it ? Does pot electricity evidently dea 
Btrate, that, within its oion inherent organic natm 
laid aione the basis of the alkalies and the acids, | 
the experiment u]Kin the tongue with the inward and 
the outward current of a galvanic battery? Thia 
will not be denied, and cannot be, for " facts are Btul»- 
born things," which cannot be galnsayed nor resisted- 
Are they not, also, aa we have abundantly shown, both 
decomposed and re-corapo^ed, and therefore, controlled 
by the electric agent, which would not, and could not 
J be (he case, if the two apparently opposite ingredi- 
1 ents, wliich form the compound, were inherently diffei-* 
ent in their own organic nature, independent of i 
influence of imponderable matter? Most i 
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For fhej wonld never thns separate and unite again, 
did the/orce which controls these opposing movements 
. reside within (kemsdvea. 

GEOLOGICAL AND CHEMICAL TESTIMONY. 

Besides, its a fact revealed by both the researches 
of geology, and the experiments of chemistry, that the 
very same substance or mass of substances, yea, the 
very identical ultimate particles of a substance, may 
change their nature from age to age, by chemical pro- 
cesses wrought upon them. 

Geology proves that such transformations have 
been occurring in all ages, and that they arc con- 
tinually occurring at tlie present time. And lest it 
should be said, foi the puq)osc of weakening or at- 
tempting to invalidate our argument, that sucli trans- 
formations are never made of a substance, except the 
new formation be of the same nature as the old one, 
out of which tlie new was organized, and that a com- 
bustible furnishes the material for a new combustible 
formation, as wood and other vegetable matter, for in- 
stance, form bituminous coal, we would reply that such 
an assumption, is proven fahe entirehj, by a multitude 
of conclusive facts. 

TRANSFORMATIONS. 

A substance, for instance, may liave been animated 
flesh and bones, as in the mighty army of Xerxes, 
when he invaded Greece. That army, having been 
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mowed down upon the battle-field by the Tictorions iik- 
vadcd, may have mingled with tliie soil, upon ▼hich 
they fell, and, by their putrid blood, and flesh, ftiid 
crumbling bones, have made the soil luxuriant. Oat of 
it may have shot up a forest upon the desolated wufc^ 
and this flesh and blood and bones been re-formed ^^ -. 
a grove of stately trees. These trees, in the revolatiODS ^' 
of time, may have been swept away and buried by -a 
deluge. There, within the bosom of the earth, they 
may have undergone another change, and have been 
re-formed either into solid rock, or beds of bituminous 
coal, to become the subjects of still further and equally 
remarkable transformations, being burned, and resolv- 
ed into vapors, gases, ashes, and electricity, and pre- 
pared to enter in this state into tlie composition of an 
almost endless variety of other substances. This sup- 
position, whicli we have made for the sake of illustra- 
tion, is no fanciful chimera of the brain, but well- 
authenticated reality. 

THE HONE. 

Cut a billet of wood out of a green oak log, a foot 
long, three inches wide, and an inch thick ; let it be 
taken partly out of tlie light-colored sap and dark- 
colored heart, so that tliere shall be half of each. Put 
tliis billet of wood, thus prepared, into the waters of a 
certain lake in Ireland ; let it remain there undis- 
turbed for SEVEN years, and it will become a perfect 
stone of the fir*-" — alitv, called bv some " the honeP 
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I imiasis used for Ihe best oil stones, ov for sliarpt 
I ingranirg. 

, In its ti-anginrmcd conditioo, it will retain tlic color 

rftlie sap and heart; will be aboat the same as to 

; the seaiDH and woody fibres will be visible 

set distinctness, and even any niaik of the axe 

rlotclict that was used iu hewing it ; and yet it'^ 

}dy nature is all gone. Not a single quality of it 

mains, excejit the appearance of wood ; for It ia en- 

■dy itKombmtiW.. Its very nature is clianged. 

klTbe siie and form and proportions of the sap are 

bt material. We merely speeiGcd that size and 

ility, because we liad se^n a peti-ifiod " hone " an- 

■rcring esatlly to that description. Nor ia it neces- 

^ that the wood should Iw oak. Any other wood 

Lii any size would be petrified as well. 

PETRlFlliD FORTCST. 
I About ten miles from Cairo, in Egypt, scattered 
r a large extent of sandy plain, laying partly above 
! surface and partly covered with sand, is an im- 
B forest, prostrated apparently years ago by some 
^hty wind or deluge, but retaining still the limbs 
1 trunks of that forest. 
I At Jlret glance the beholclcr would conclude that it 
I wood ; but. upon striking it, he is mrpriscd to 
^d it solid, and to hear it ring like taffiroo. In- 
sad of wood, it is perfect sikx or flint. 
) It ecems, according to the investigations of i 
8 
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gist, reported for Cfiambeis' Edinburgh JounuU, tit 
iiave, in the pi-ocess of time, by the cbcinical nmtalion, 
tmdcrgoae two transformations; first, from wood 10 
carbonaceous coal, wliich is combustible ; second, frotB, 
carbonaceous coal to silex, wliieh is perfectly n 
husliblc. 

PETRIFACTIONS IN PENNSYLVAHIA. 

Prom tlie autliorily of an unimpeachable oyi 
ness, there is, in a locality near Caononeburg, 
ington County, Peansyhania, a zig-zag Virginia 
or tvorm/enoe as it is sometimes called, the boti 
which is composed of logs. The fence has been 
perhaps, forty or fifty years, though of that we are 
not certain. 

These bottom logs have, in some places, since cat 
from the forest and placed there, become perfectly pet- 
rified. Limbs broken from tlie trees, and laying on 
the Bui/ace of the iiyound iu the forests in that locality, 
have in large numbers become also petrified by the pe- 
culiar chemical influences that prevail there. 
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BEECH LEAVES PBTBIFIED. 
We once had in our possession, from a locality near 
Akron, Ohio, a very beautiful and interesting petri&o- 
lion of beech leaves. It seemed like a mass of 1( 
matted t^nher, when wet, which mass had 
perfect stone, and yet, so comr'-^ wa« ibe form 
Je»f in the petrifaction, th|^ feUd tell whicl 
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ike original upper eide and which the under ^ide ; the 
fbnner being smooth, and the latter rough, like the 
leaf^ irith every rib and fibre distinctly perceptible. 

MOSS AGATK. 

* 

hk We hare seen agates wrought and perfectly tran^pn- 
lent, in which could be seen completely developed to 
the nicest outline of its tiniest leaf and stem, a sprig 
of moss as brightly and freshly green, as when grow- 
ing, and yet it had hccomo perfect (ranfijxircnt agate. 

ATTEMriED POLUTIOX. 

Many, who oppose our theory, liavo said that tlic 
oriofinal substances are all convcvcd awav l»v a mn- 
tinned chemical change, and other substances bron.L^lit 
back to fill their places. All the answer we have to 
make to such is, that men will sometimes adopt the 
icildest and mofit absurd notions to hep hoar ij-ha'ttd 
error in countenance. 

We might extend our remark.^ upon tlie suljeot of 
the chemical changes of the eliaraeter spoken of, until 
thev should fill volumes, for tliev are almost infinite in 
varietv. But sufficient has been alreadv said to ])rove 
to a demonstration from the data of incontrovertible 
facts, that the forces by wliicli cheniieal chancres arc 
wrought in ponderable matter, do not ro-ide inherent- 
ly in the substances themselves, or belong to tlieir or- 
ganic nature : for if they did tlius reside, we liold it 
to be a proposition capable of the clearest and most 
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logical deiaoDstr&don, that no such t 
Bnbstancefi could ever possibly occur, bnt there n 
then, be one chongeleBS, uDvariod scene, where n 
ia variety and ceaseless matation. 

Wo now leave this branch of onr subject, n 
feeling, however, that mnch more might be ! 
we time and space, and that what we have a 
have been vastly more appropriate, had we the abiHQ 
of some, to whoso attainments we presume not to a&- 
pire. Id a subject as abstrose as that of the principle 
of chemical affinities, it most be expected that very 
many things will be passed over, without being mwte 
perfectly plain, end intelligible to all. Our object 
has been mainly to seize upon strong positions of lucid 
proof, where there could be no mistake or deception in 
our reasonings, or evasion of their propriety by others, 
and then from sncli strong positions draw reasonable 
and logical inferences respecting subjects more sb- 
stmse and difficult. 



CHAPTER XVI. 
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r The electrical condition of oxygen and liydrogen 
gas, and more particularly of oxygen, we sliall now 
consider minutely, because it is, as we shall show, the 
most essential agent in chemical changes that exists. 

There are, in the quotations which wc made in some 
previous chapter, two clashing theories respecting the 
relative electrical state of those two gases. 

POUILLET'S DISCOVKRIES. 

M. Pouillet, a distinguished chemist, by a variety of 
experiments, very carefully conducted, as we Iiave seen 
in the quotations of the last cliaptcr, came to the con- 
clusion, that oxygen gas was positive and hydrogen 
negative. 

DAVY'S CONCLUSTOXS. 

Sir Humphrey Davy, on the contrary, from the test 
of experiment, came to tlie conclusion, in the same 
quotations, that oxygen is negative and hydrogen posi- 
tive. 

TnOMPSON'S OPINION. 

With this opinion of Davy, Mr. Thompson, who col- 
located the testimony of the two, and from whose 

(173) 
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vahiable work we made the extracts, seems to ( 
eide. 

Now, when Bucli men oT deep and earful rcscareli, 
and critical intelloctnal acumen as Pouillct, Davy, and 
Thompson disagree, and take positions directlj opposed 
to eacli other, what bIuiH we do, to determine whidi 
is right, and whicti is wrong, for right hc^h certainly 
cannot be ? Wiiy, examine critically the positions of 
eacli, according to the Itost light we have, and endea- 
vor, if possible, to ascertain where the error lies. 

Tlie first subject of investigation is oxygen, wliidi, 
as we said before, is a very essential agent in the 
cliemical cliangea which arc continually occurring 
throughout nature. 



I 



OXYGEN DISCOVERRD BY DR. PR1E3TLET. 
Thia gas was discovered by Dr. Priestley, in 1744. 
There have, since its discovery, been given several 
appellations, indicative of its nature. Priestley called 
it dephlogisticated air. It was called empyreal air, by 
Scheele, and vital air by Condorcet. Lavoisier gave 
it the name which it now bears, derived from t wo 
Greek words which signify to generate ticid, froi 
being considered by him the sole cause of acidity, j 



ITS QU-VLITIES. 
Tliis gas is colorless, has neither taste nor s 
heavier than atmospheric. air, has not, by any expflri' 
D)on( hitherto made, been decomposed -~ " non-con* 
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' ilwitorof electrici^, emits both light and heat by the 
CiTO of suddcD compressiou, aiid, accordiug to the 
ij of some, is the most perfect negative electric 
[■■lice, always appearing at the positive pole 
. my compound which contains it is exposed to 
ijiiii of gaJranism, wliich opinion we shall, liow- 
■liiieavor to show is entirely unfounded. 



ITS CHEUiCAL INFLUENCKS. H 

Oxygen has a very powerful affinity or attraction 
for most simple substances, and, indeed, it may be made 
to combine with all. By such comliination it oxidizes 
or corrodes the metal, which oxidation is a species of 
combustion. It is also tlic sustaining principle of fire, 
for the sole reason why fuel burns freely in the open 
% or is smothered by cutting off its communication 
^tli Uic atmosphere, is because in the one case its 
iltiou 13 eustaincd by its affinity for oxygen, which 
(atb'acls from the air, and in the other it is deprived 
of an appropriate supply to produce the chemical 
change of vegetable oxidation. 
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ITS DEFLAGRATISG POWER. 
All substances wliich will burn in the open air n 
ate much more rapidly and brilliantly in oxygen. 
If there bo the least perceptible spark for instance, 
ty>OD a piece of wood, it will instantly burst into a I 
blaze wtien inserted in a jar of this gas. And I 
in steel and iron will burn with rapid and intense! 



176 A SEW PQILOSOPHY OF U4TTEE. ^| 

brilliancy when thus inserted. The moment, however, 
fliat the oxygen is exhausted bj chemical combinatioo 
irith the burning body, the ignition ceases, although 
tiie Bubstaaec may not have been entirely consumed. 

ESSENTIAL IN BESPIBATION. 
There are other interesting phenomena still, which 
■will illustrate the nature of oxygen gas. It seems to 
be an absolutely essential agent in respiration. No 
animal can live by inhaling an atmosphere which does 
not contain a certain portion of oxygen, uiicombined 
with other substances ; for he will die very soon, if, 
forced to breathe the air out of which the oxygen Ij 
been entirely extracted. If a lighted candle or b 
Ik immersed in it, its flamca will be extinguial 
Respiration and combustion, therefore, reqnire I 
presence of the same sustaining agent. An and 
caunot live in an Dtmospherc which is unable to s 
port combustion ; nor, in general, can a candle burn 
in air which contains too little oxygen for rospiratii 



iiuinea 
oon, if, T 

anifl^H 

to 80^^ ' 

! burn 



SOMICTIMiCS FATAL. 
There is another singular property about oxygenJ 
Although a certain jwrtion of it is absolutely necessary 
to sustain respiration, yet an unmixed atmosph^ 

tof pure oxygon i.^* as fatal to life as 
titution, though not so speedy in its effects. 
Ml animal— as a rabbit, for instance— is 
Vith such an atmosphere, no inconvenience i 
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^^■st perceived, but, after an intervul of an hour oi- 

^^B^re, tlie circulation and respiration become very 

^^Hpid, and the system in general highly excited ; symp- 

^^Bus of debility subsequently cnsuo, followed l>y inscn- 

■ lability, and death occurs in six, ten, or twelve hours. 

Ou examination after death, the blood is found highly 

florid in every part of the body, and the heart acts 

etrongly even after the breathing has ceased." ^M 



ELECTRICAX EFFECTS. 
The effects of positive electricity upon carbonated 
>od are precisely those which oxygen produces upon 
(in the air cells of the lungs. Draw a bowl of venous 
iood from the arm, and pass shocks of electricity 
?oagh it, cither from a Leydcn jar, or a galvanic 
fcttcry, or an electro-maguetic niacMne, and you ar- 
il — that is, you discharge its carbon, and 
inge its color from a dark purple to a florid red. 
From the facts described above, these are the influ- 
ences, in substance, of oxygen gas. It is the prime 
agent of the osydation of all metals, the great sup- 

frter of combustion, and gives vitality, warmth, and 
rity to the blood, as it circulates through the sys- 
„. 
ihfebknct:s. 
Now are these the influeocea of a negatively electri- 
fied body? Will a substance, which is minus, aid in 
Bustaintng ftamo while one tliat ia plus, puts it out? 
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Is tlierc anything in the inherent nature of positire 
electricity to produce such a result? Is it cither a 
principle of cold or dampness, thnt it should fl^ 
tinguisU fire or chill the hlood during resplratiobt 
It seems to us that any one, who understands tM 
nature of the electric agent, can be at no loss 
ready answer. Even plain, unlettered common scDse, 
could hardly fail of coining to a correct cODcliisioa. 

Such propcrtiea as belong, inherently to oxygen gas, 
and such agencies as it exhibits, beyond controversy 
or the possibility of mistake, in contact with various 
Bubatanees, are entirely inconsistent with the propw^ 
ties and the agencies, which we know belong to nega- 
tive bodies. Carbonic acid gas, for instance, ia a 
negative body. Docs it sustain combustion or rea[Mr- 
ation, as, reasoning from analogy, we should suppose 
it would ? No. But its influences are directly lie 
reverse of those ascribed to osygeu gas. Instead 
of sustaining the ignition of fuel, it immediately ex- 
tinguishes flame, and instantaneously stops respiration, 
instead of promoting it. Now, if the maxim, that 
"like causes produce like effects," be a self-evident 
proposition, a^ it doubtless is, txtn oxygen gas and 
carbonic acid gas be both negative bodies, when tho 
inherent properties and agencies of tlie one are direct 
the antipodes of the other ? The conclusion that 
arc, must. It appears to ns, be considered, when 
in the light, either of sound logic, or unlettered 
mon sense, as preposterous in the extreme. 
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The fact is Pouillct was right and Davy and Thomp- 
son, Lis oppoDents in theory, were wrong, Osy)ren 
gas ifipositive, for no agent can exhibit the same influ- 
ences, without being positive, if there be any certainty 
at all in the source of our chemical knowledge. . -^ 

CAXraES OF MISTAKE. ^ 

By a reference to a record of the experiments of 
Davy and Thompson, from wliich they draw their con- 
clusions, it will be perceived that the foundation of 
tlieir mistake might have been in the supposition that 
certain phenomena attending the decomposition of un- 
Buxed water, and of salts of various kinds in solution, 
irith die galvanic battery, must be precisely analogous. 
They had ascertained that, in such decompositions by 
tbe action of galvanism, chlorine, bromine, iodine and 
nads vere attracted to the positi^'e pole, while the 
■Ikalies, earths, oxyds, metals and bases of all kinds 
vere attracted to the negative pole. 

By means of the delicate test of the condenser, they 
ascertained that the first class of substances 
inmerated were negative and the other positive, and 
it the chlorine, bromine, iodine and acids were at- 
ted to the (wsitive pole by the mutual attractiou 
what, according to their theory, they coneidcrcd 
dike electricities, but which we consider unlike 
ilaritiea of one agent, and that the alkalies, earths, 
cnyds, metals and bases were attracted to the negaftvi 
pole by the operation of the same law. 
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Bt Ek» tspenmmto Oq- abii anwiaiited that oiji 
pB gas ns aitnetod to Ae poatm pole with just oa 
amch certuatT aad aailianu^ aa the adds, or anv 
o&tT iMidiee of tfce ■ost negatiTv lianetat, and tliftl 
&e o&fr coBstita^ of vatn, tfce fajrdrogoi gas, wlta 
as nneh eertuaty aad Bufiwnitj-, wta attracted to tbe' 
B^atiTC pol^ like &e alkaliea or the loost pomtlvt 
bodies, llief , tiietefoi^ ooodaded,and Terr I^utt 
faljr, too, that o:qrgeB was negatiTe and hTdrogeK 
poadre, since dier obered the same law pncimSj »a 
other positire and negative substances. 



EBBO^'EOUS. 

In SQch a planable cooclasion consists their error, 
if in error they really were, and that they were is 
perfectly evident, since the agencies of oxygen gas are 
different from those of any known 'j negative, and jnst 
such as we should at a glance coocltade wero positive. 

BOCSD TO PROVE It' 90: 

Bat if we deny the correctness oft thor conclauons, 
we are boond to show, if possible, w^eron that error 
conaists. This we are aware will btf OVery difficnlt to 
do to the satisfaction of those who ma^ have stnbbom 
I»«posses8ions to overcome. Yet, vt'O; by no means 
de^Mor of convincing even those, exce;*^ ^vo ^ Boaa 
Miaoag than that ooouder great naf*^ ftfiSriHt 
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demonstration of the truth of a proposition which 
ttey may advocate, no matter how lame may be their 
iq;iinieiitB| or how contrary to fact their reasonings. 

fib 

OUR ANSWER 

If oxygen gas be positive, why does it disobey that 
,Jkw which, as we have seen, regulates all positive sub- 
^flaaoes, and go to fhe positive pole, instead of going 
Id the negative, as fhey all do ? Simply because it is 
,t came instead of an ^ed, as in the other cases alladed 
r io. It is electricity, instead of an effed merely of 
ckolricity* 

EXPLANATION. 

The acids, being n^ative, move to the positive pole, 
liecaiise opposite polarities, according to the inherent 
lawB of opposite polarities, bring them there. But 
nsjgeok rises from the positive pole for another reason 
itially diferent. It is constituted by the positive 
itself, instead of being collected and constituted 
\f any mere effect of that current, and rises, therefore, 
from its own pole, instead of moving to the negative 
fole^ and tiiere rising. 

THE ONLY SOLUTION. 

• This we conceive to be the only rational and 
fkarible, and indeed the only possible reason why 
^/KfJSBa^ if positive, is uniformly found at the positive 
7f9l»of the battery, while all negatives move there, 
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according to the laws o* cloctricnl attraction ; 
, nnlcss it lie, aa we lia'-e aBsumcd, eleclricily itM^, 
I instead of any cfeii merely, no reason could be aa- 
I signed for its moving to that ]H)Ie, except it were 
' negative, which, as we have already shown, eannot, JA 

accordance with the uniformity of nature's laws, bo. 

correct. 



OBJ 7,CTI0N- 
" Bat," says theobjectir to this proposition, "elec- 
tricity, or galranism, is an imponderable principle, 
which exhibits no perceptible weight at all, but oxjr- 
gen gas is a substance, more dense than most goses^ 
and heavier even than ati.!09pheric aii-." 






ANSWIiR. 
That, we acknowledge, is tme. It is heavier 
the atmosphere, and electricity exhibits no weight at 
all, that can be detected by the very nicest and 
minutest balances. But does this disprove our Boltt- 
tion of this apparent anomaly ? By no meana. It 
may contain the plus current of the battery, whicb, 
however, in its action upon the water, collects to 
itself certain weighty constituents of that water, 
■which it forms into the vehicle, or medium, in which 
s borne, the same aa vapor, which is an association 
"■of mere vesicles, formed of certain constituents of 
water, enclosing caloric, tlic generating agent, which, 
by the way, will illustrate the formation of oxygen ga& 
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^ nXUBITEATION. 

• teJBg liie generation of yapor by caloric, no posi- 
IhtflleetrieeffiBctB are perceptible, according to the 
of M. Ponillet and Thompson. In this 
caloric 18 the cause of the vapor, arranging for 
use the watery constitaents of the vesiclep 
k iriiidi it encases itself^ and becoming invisible and 
iqwoeptiUe during that encasement When, how- 
evor, by the proximity of any chemical attractions or 
AilieB, which call it forth from its encasement into 
vUMfity, and make it bnrst the vaporous vesicle 
vhidi it had formed for itself, it then exhibits the 
phenomena of positive electricity distinctly and 
strongly marked, as we shall abundantly show when 
we come to the cause of the nimbification and electri- 
cal discharges of the storm-cloud. 

LOGICAL CONCLUSION. 

Now, what caloric does for itself in the formation 
of its vaporous vesicle, we consider that the positive 
current of the galvanic battery does for itself in the 
formation of an encasement for itself out of certain 
dense and weighty ingredients of the water, which 
caose, together with its encasement, constitutes that 
heavy, invisible, vaporous air, which we call oxygen 
gas. 

IICPERCEPTIBLE WHILE ENCASED. 

Wlule thus encased, its positive properties, like the 
Ciwtiiig agent of the vapor of water, are impercepti- 
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ble, and are never revealed, except when certaiii strong 

chemical afiinilies, or attractions, call it forth frum its 

I impcrceptibility, and make it burst asunder the en- 

ement in whidi it has hidden itself, and show the 

f 'jesistless energies of its nature. 

In this way, and in this alone, it seems to us, can the 
I appearance of tlie positive oxygen at the jweilive pole 
f the battery, be accounted for, when all other posi- 
I tive substances go to the negative pole. It is a cavse 
I rather than a result. It is positive or plus eleetrieity. 
I BO encased as we have described, rather than any effect 
[ in the same sense, as the collection of an acid aroti] 
[ the positive wire can be considered an effect. 



stley, 

icl aa- 

cliei^^H 

, be B^^ 



OXYGEN COUPODND. 

Oxygen gas has, ever since its discovery by Priestley, 

[ been considered a simple substance, and been thus cl aa- 

I Bified. But the reason of this is, because no diet 

I has yet been able to decompose it, and demons! 

ttiint it is a compound. There can, however, be "J 

I doubt as to its baing a compound body, if electricity, in 

EiCombt nation with certain ingredients of ponderable mat- 

Iter, can be called il compound body. This is proven by 

l^e fact, that altlergigh chemists have not been so fortun- 

e as to enccee^ito decomposing it, it has been decom- 

K>sed, and is contiijually undergoing a process of docom- 

1 that naVnrul chemical laboratory, far more 

perfect than any arti)Qcial one possibly can be — tJie lw( 

— us w )» abundantly in another eonoGl 
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BEA80HS WHY CHEMISTS CANNOT DECOMPOSE IT. 

Now, the reason why chemists hare not succeeded in 
decomposing this agent, and resolving it into its ele- 
■ents, is, we presume, owing to ihe fact that the essen- 
tU or causating principle, is so very subtle, that it 
einnot be controlled, and so very powerful, that its 
attractions for its encasement resist all the counter 
attractions which chemists have arrayed around it; 



CHAPTER XVII. 



Hydrogen gas, wliich is the opposite of oxygen, vill 
now be briefly examined for a little while, and after 
wards wc ^hall remark npua eonie iaQuences of botb in 
connection, which will fuither illustrate this subject 



4 



FORMER NAMES. 

This gas was formerly called iiyfaniinaWe atV, froi 
supposed combustibility, and pidorjiston from the 
position that it was the matter or principle of heat 
But its present name is compounded of two Greek 
words, which eignify to generate voter from the fact 
that when changed by combnation, it constitutes water. 

Aa wc are obliged, in support of the proposition, 
that hydrogen is negative, to examine the subject criti- 
cally, and to show the falsity of prevailing theories 
apon the subject, we shall first quote tlie language of a 
celebrated author, and then examine those sentimenta 
for ourselves. Here follows an extract from Turnw,^ 



TURNER'S DESCRIPTION. 4^1 

" Hydrogen is a colorless gas, when pure, has neither 
odor nor taste, and is a powerful refractor of ligbt. 

(188) 
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Like oxygen, it cannot be resolved into more simple 
parts, and, like that gas, has hitherto resisted all 
Attempts to compress it into a liquid. It is the lightest 
body in nature, and is consequently the best material 
hr filling balloons. From its extreme lightness it is 
difficult to ascertain its precise density by weighing ; 
because the presence of minute quantities of common air 
or watery yapor occasions considerable error." 

* 

ITS QUALITIES. 

** Hydrogen does not change the blue color of vege- 
tables. It is sparingly absorbed by water, 100 cubic 
inches of that liquid dissolving about one and a half 
of the gas. It cannot support respiration — ^for an 
animal soon perishes when confined in it. Death ensues 
from deprivation of oxygen rather than from any 
noxious quality of the hydrogen ; since an atmosphere 
composed of a due proportion of oxygen and hydrogen 
gas may be respired without inconvenience. Nor is it 
a supporter of combustion ; for when a lighted candle 
fixed on wire is passed up into an inverted jar full of 
hydrogen gas, the light instantly disappears." 

INFLAMMABILITY. 

" Hydrogen gas is inflammable in an eminent degree, 
though, like other combustibles, it requires the aid of 
a supporter of combustion. This is exemplified by the 
experiment above alluded to, in which the gas is 
kindled by the flame of a candle, but bums only where 
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is in contact with the air. Its combustion, whCD • 
conductcil in tliitt manucr, goes on tranquilly, and 19 

' attended with a rdlowish blue flame and a very feeble 

I light. The phenomena are different when the hydrogen 
ia previously mixed with a due quantity of atmospheiie 
air. The approacli of flame not only sets fire to the 
gas near it, but the whole is kindled at the same 
instant ; and a flash of light passes through the mizr 
ture, followed by a violent explosion. The host pro- 

I portion for the experiment is two measures of hydrogen 
to five or six of air. The explosion is far more violent 

I when pure oxygen is used instead of atmospheric air, 
particularly when the gases are mixed together in tho 
ratio of one measure of oxygen to two of hydrogen.** 



DIFFICULT TO COMBINE OXYGEN AND HTTIROGKN. 

" Oxygen and hydrogen g'asea cannot combine at or^ 
dinnry temperatures, and may, therefoi-e, bo kept in a 
state of mixture without even gradual combination 
taking place between them. Hydrogen may be set on 
fire, when in contact with air or oxygen gas, by flame, 
by a solid body heated to bright redness, and by tlid 
electric spark. If a jet of hydrogen gas be thrown 
upon rceontly-prepared spongy platinum, this metal 
almost instantly becomes red-hot, and then sets fire to 
the gas, a discovery which was made in the year 1824, 
by Professor Doebereiner, of Jena, The power fl£ 
flame and electricity, in causing a mixture of faydiQ^^H 
I with air or oxygen gas to explode, is limilod. ^^^| 



A NEW PIIILOSOniY OF M VTTER. 180 



DISCOVKRIFIS OF CAVENDISIL 

Mr. Cavendish found that flame occasions a very 
feeble explosion when the hydrogen is mixed with 
Bioe times its bulk of air ; and that a mixture of four 
neasores of hydrogen with one of air does not ex- 
jJode at all. An explosive mixture, formed of two 
measures of hydrogen and one of oxygen gas, explodes 
ffom all the causes above enumerated. 

INVESTIGATIONS OF BIOT. 

"Biot found that sudden and violent compression 
likewise causes an explosion, apparently from the heat 
emitted during the operation ; for an equal degree of 
condensation, slowly produced, has not the same effect. 
The electric spark ceases to cause detonation, when 
the explosive mixture is diluted with twelve times its 
volume of air, fourteen of oxygen, or nine of hydro- 
gen ; or when it is expanded to sixteen times its bulk 
by diminished pressure. Spongy platinum acts just as 
rapidly as flame or the electric spark in producing ex- 
plosion provided the gases are quite pure and mixed 
in the exact ratio of two to one.* Mr. Faraday finds 
that platinum foil, if perfectly clean, produces gradual 

♦ For a variety of diets respocting the causes which prevent tlie ac- 
tion of flame, electricity, and platinum, in producing detonation, the 
reader may consult the essay of M. Grotthus, in tho Ann. do Chimio, vol. 
Izxxii. ; Sir H. Davy's work on Flame ; Dr. Henry's osstiy in tho Phi- 
losophical Transactions for 1824; and a paper by mysolf in the Kdin- 
bnrgh PhUosophical Journal for the same year. 



though rathei- rapid comlii nation of the gases 
followed by explosion." {Phil. Trans. 1834.) 



DAVY'S ODSKRVATIONS. 
" Wlien the action of heat, the electric 8pftrk,<| 
Bpongy platinum no longer cause explosion, a 6 
and gradual combination between the ^'Qfcs ma^ I 
be occasioned by them. Sir H. Davy observed I 

gcu and hydrogen gasea united slowly with % 
anotlier, when tlicy are exposed to a temperature a 
the boiling point of mercury, and below that at n 
glass begins to appe-ar luminous in the dark, 
plosive mixture, diluted with air to too great a dej 
to explode by electricity, is made to unite eilenU]^ 
a Buccession of electric sparks. Spongy plat 

ses them to unite slowly, though mixed wiA'-l 
hundred times their bulk of oxygon gas." 



FACTS AND CONCLUSIONS EXAMINED. 
In the examination of this Eubjcct, and in o 
ing upon the facts developed and the positions i 
I the extract, we shall do it in the order in fl 
they occnr in that extract. 



liTDBOGES CANNOT SUPPORT RKSPIHATION. 
It ia said that "hydrogen gas cannot support 9 
ration." Ami why not? It is affirmed that it i 
because it contains any deleterious quality, bud 
cause it is simply deficient in oxygen. We gnuiM 
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»ll this is true. It will not support respiration, and 
CDDscqaently life, when unmixed with oxygen, simply 
fir the want of that oxygen. 

Kow what is there in the oxygen and not in the hy- 

fagen, which supports respiration and life? We 

linn that it is positive electricity, with which the 

Qifgea is cliarged, and of which the hydrogen is al- 

Mt entii'ely deficient. By examining the phenomena 

of respiration in the strong light of the facts, which 

ckflmistry throws upon the subject, we shall be con- 

TiBoed that this is the case. What are the phenomena 

of respiration ? 

PHENOMENA OF RESPIRATION. 

When atmospheric air is drawn into the lungs by 
inhalation, a remarkable chemical change takes place, 
through its influence upon tJie dark venous blood in 
its passage through the lungs, where, in tlie innumer- 
able veins, and air cells it comes in contact with tlie 
atmosphere. The oxygen of the atmosphere is de- 
composed, the imponderable principle of the oxygon, 
or its electric cause, enters into the blood, neutralizes 
by a chemical change, certain deleterious properties, 
which, if retained in the blood, would destroy life, tlio 
ponderable encasement, of the imponderable princi- 
ple, whatever that encasement be, is exhaled aprain, 
the blood changes from a dark purple to a florid red 
color, in part by being unloaded of its carbon, and 
the streams of life arc purified from all stagnating 
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causes and qu&lities, vivified and filled with tharij 
and onorgizing warmth, by the electricity infiised4 
Ihera. Is not tliis, in brief, the reason why ( 
gafi is necessary for tlic support of life ? Is not anltnil 1 
heat or the beat and consequent fluidity of tltc blu 
caused by the positive electricity contained lo itu 
uot this in fact, the principle of mere aniual Ufe,a 
the blood is that animal life ? 

NOT SEfliTIVE EFFECTS. 
Were this gas negative, could its effects upon the 
blood be such as we ijnd them? Could a negalM 
body impart heat at all, since the absence of ciectricity 
is the absence of the essential principle or fire of beat ! 
The appropriate answer to these questions ia |>erfcctl; 
obvious. All must, we think, from these fact.i and 
reasons, conclude that o.xjgen is, and mmi of Qcceaai^ 
be, positive, and hydrogen is consequently tuYtUot, 
ainco it ia tlie very opposite of oxygen. But there is 
Btill further proof to be drawn from the extract itedL 

FURTHER PROOF. ^^| 

F^ome there may be, who may still affirm withM^B 
books, that hydrogen must be positive, since it is knows' 
to be "inflammable in an eminent degree," in the lan- 
guage of the extract from Turner, and, tUeroforfl, 
contrary to tlie assertions above, it must contain Uw 
principle of fire. But chemists have been entirely at 
fault in this position. The fact is, it is wil in/iimmabl* 
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cl otf, which fact is capable of such lucid and perfectly 
demonstration, as must satisfy every ingennons 
dudiced mind. 

HOT INFLAMICABLB. 

(h hydrogen is afiSrmed to be inflammable, 
Hl^it 18 said, in the same breath, that it is " not a 
mfforter of eombnstion," which is a palpable contra- 
in terms. Can any substance contain tlie prin- 
' Agfpb of fire, or be combustible, without having at the 
time the power to sustain combustion? The 
is impossible. ''When," in the language of 
% '^ a lighted candle, fixed on a wire, is passed 
ipisto an inverted jar full of hydrogen gas, the light 
iMbnfly disappears." Now why is this ? If hydro- 
gen were infiammabU^ would it put out fire ? The idea 
is perfectly absurd. One might just as well, and with 
jost as much reason affirm, that fire would put out fire, 
88 to affirm that inflammable gas would put out fire. 

DIFFERENT EFFECTS OF THE GASES. 

To show the difference between the two gases, if a 
lighted candle be inserted in a jar of hydrogen, it will 
be extinguished, but if there be the least spark or 
smoke at the end of the wick, and it be inserted in a 
jar of oxygen, it will be instantly relighted, and so, 
by inserting the candle alternately in hydrogen and 
oxygen,' it will alternately bo put out and relighted, 
until the two gases escape, or the candle is consumed. 
9 
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jc ^lE jnhDML JigamL fty tfe uppfii ■law of a u^uH 
*3JiuIe. "wbest ia -irmiacc witk, a^Mspkrie air, vlfah 

^ arsons jxtcti. it 'fL&e in coataet vith pnreoiyga 
TS*fiil 3aE T^y is diis • Way mnsah come mTiriiHj 
_ii !'}accu!i -TtctL ;L ptpnur^fT of Liiminedoa? Smplj iff 
'ZL^ reacQa : T!ie ajiinHreiL s n^n&Te^ and the aj^gaii 
-ji -]•: -fi^-re. T!ul: p«>^dTe coaaiii5 die principle of flRi 
or -?[*>t!iricir3r. aiipi s. cfaerefore. a supporter of comtaa- 
cioTu Tlie nesaCLTe is die entire absence of the priad- 
ple of fire. The me is^ therefi»e, highly plas, and 
the other deeply minos. and when they are mixed, 
either by contact with the atmosphere, or with a oer 
tain proportion of the two gases pore, they unite vpon 
the application of flame, with an explosion. This vnion 
and exploHion are precisely in accordance with the 
own principles of electrical attraction. Between 
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two there exists the strong affinity of opposite 
ities. The pins of the one is given oat to the 
of the other, and this combnstion is the resnlt. 
the fire depends, not upon the hydrogen, but 
the oxygen, for when it gives out its plus to the 
of the hydrogen, in the effort to restore an 
librimn between two opposites, that plus charge 
in the form of fire. This and this onl^, it ap- 
to us, is the cause or reason of the combustion, 
must prove conclusively, that oxygen is highly 
while hydrogen is deeply negative. There 
not possibly, it seems to us, be any rational doubt 
'4totatit 

., FHENOMBNOH OF SPONGY PLATINUM. 

There is another fact still in the extract, which, if 
left unexplained, may lead to false conclusions. It is 
• this. ** If a jet of hydrogen gas be thrown upon recently 
prepared spongy platinum, this metal almost instantly 
becomes red hot, and then sets fire to the gas.'' Now 
4his question may occur — if hydrogen be not ivflam- 
mdUef and if it contain not the principle of heat, how 
Cin it make the platinum red hot ? This question we 
shall answer, by denying that any such effect is caused 
by the hydrogen simply. There is another way to ac- 
eount for the phenomenon — a way in more strict ac- 
cordance with the known laws of chemistry. 



n* AJIV FBIl>,eurHT OF MATTER. 

im'T.v.Tiny 
F T at hmt s a {Msdore fobetuee ^l » so clasEed in 
dte Bat of poeaxe sobstukcea. kad Jqrdrogen is n^a- 
£*«. as ve bavc seen. 5«v. v&oi a jet of this gas is 
OrowiL ^oa the ipagjr phliiiM, vhj does that metal 
becone led bol, sBleee Cbe postiTc charge of the hy- 
drogot 1— >c it 90 ? This W the pkilmofAiad solation 
<^ the qvotMB. The hTdroe^n. beitig decplr iiudus, 
vhOe tbe r**"""" ia comparieon, U highly plus, the 
dcctridtf « hiest iraloric of the metal roslies to its 
surface, where, hr rtrone chemical aSnitie?. a deeply 
miiiii5 snbstimee calb it oat and make:^ the plus sab- 
stance rcl hot, by its own latent caloric, becoming 
rijiiblo. This is the law precisely of ail galvanic 
action, and indeed of all chemiifil agencies whatever, 
A metal can l)e affected or decomposed in fwo ways. 
If a substance, highly plus, be brought, in solution or 
in the form of a gas, in contact with the metal, so as 
to have the facility, bv that contact, of taking hold of 
its particles, the plus substance will decompose the 
metal more or less rapidly, in exact accordance with 
the difference in the respective amounts of latent cal- 
oric or electricity, which they contain, 

SOLUTION OF GALVAinC ACTION. 
If thiM pOHition bo correct, as it doubtless is, then we 
hill c n <'rirrcct solution for tlie action of the galvanic 
battery. associated plates of zinc and cop- 
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r, composing tlie battery, arc plunged into a. stroog' 
■ntion of nitric acid, the zinc plate is attacked by 
■ icid, instead.of the copper. And why ? Because 
BDiore positively charged than the copper. Rapid 
Bomposition of the zinc is the consequence. And 
T? Because, it bdng plus and the acid minus, the 
KDt caloric of the zinc, or its electricity, which makeff' 
it pins, bums its way out tiirough the metal, to tll^< 
dozily negative body, which surrounds that metal, and 
Clios decomposition takes place, latent caloric is set: 
free by burning up tlie metal in its passage to the minns 
Eubstance, fur which it has a stronger affinity, and dur- 
ing this change, a portion of it escapes by the conduct- 
ing poles of the battery. 

^SAME ^CTIOS ON COPPER AS ON ZIN(^ 
he acid would act upon the copper in the same 
way it does upon the zinc, were it associated with,' 
Bome other metal which should be reUitlvely minus, ot 
^^ave loss latent caloric than itself. This is provea-. 
^■pm the fact, that, although the solution of nitric ocidt 
^Hn not materially affect the copper, when associated 
irith the zinc, yet, when tlie same acid is poured ui>oa 
the copper by itself, the copper ia rapidly consumed, 
the latent caloric burns its way out to the minus acid, 
I, during the decomposition, which ia attended wiUi 
> amall commotion, a purple vapor rises, which ha* 
po9t the appearance of flame. 
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PHENOMENA OF OXYDS. ^^H 

But oxygen gaa corrodes, or burns, or deoompOwH 
tiie metals for a reason just the reverse of tliat wliid ■ 
wc have assigned for the action of the acida npoB I 
them. It is highly positive or plus, and therefore i» ■ 
parts ita latent (ire, caloric or electricity, just wbich I 
you please to call it, to the metals, instead of rectiving 1 
it from them, as the acids do, when in contact with 1 
them. The consequence is, that it bums them to aahea 
silently, as in the corrosion or oxydation of the metaUt I 
exposed to a damp atmosphere, or with an intensely 
brilliant corruscation, as in their deflagration, wben 
inserted in a jar of pure oxygen. 

CONCLUSION. , 

We dismiss this subject of the various influences and 
agencies of oxygen and hydrogen, but more particn- 
larly of oxygen, not because it has been exhausted by 
any means, nor because it could not be extended with 
interest, for there could be a volume written without 
exhausting it, but because the design and limits of this 
work will not permit. Enough, however, lias been 
said, we think, by way of argument and proof, to 
demonstrate to the perfect satisfaction of every mind 
tiiat is willing to be satisfied, that oxygen gas is posi- 
tive, and hydrogen gas is negative, and that tiie opin- 
I ions of Pouillct upon this subject were right, and those 
I of Davy and Thompson were wrong. Enough has also 
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. said to show conclosiyely that electricity is an 
itial agent in the chemical changes which we wit- 
around us, and which are continnallj occorring 
ighout nature, and to prove that the actual cause 
my of the wondrous phenomena which come under 
beervation of chemists has been mistaken. 



CHAPTER XVIII. 



. NEW FIEIJ). 



We intend, m the present chapter, to examine tho 
cliemical effects of electricity in another important 

I department, perhaps the most important of human 
knowledge, into which we have oot, as yet, introduced 
the reader. We foel, as we enter it, our incompetency 
to do anything like justice to the Bubject, for tlie agen- 
cies of electricity in the production of animal life — ita 
indispensable necessity in the preservation of that life, 
and its remedial qualities open a vast field of most 
interesting investigation before us — a field hitherto but 
little explored — a field, every part of which is fiitl 
of such marvellous interest, that the Psalmist vcij 
properly exclaims, when contemplating it, " / n 

[ /tiBy and wonderfuUy made." 



!depj^ 



CALORIC ESSENTIAL TO LIFE. 
If, in passing from the contemplation of inorj 
I Uttttor to organic, we range through tlie ^'arious d 
tteuts of tho vegetable kingdom, and the lower order 
of ftniraated existences, we Qud that the electric agent, 
or caloric, which we shall hereafter iirove, is the same 
(lliu^, is the grand instrumental cause of the germiaor 
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tion of life. No acorn ever burst its shell and rose 
. into a stately monarch of the forest — not one of the 
ten thousand yarions seeds of trees, of herbage and of 
lowers that clothe and yariegate the landscape, ever 
v^etatcd withoat the agency of heat. They would, 
£»'e?er, have Iain dormant and lifeless in the cold and 
vithering embrace of the earth, and, unwarmed into 
life by the genial influences of the caloric of the sun- 
light, this globe would have been covered with a chill- 
iag desolation, as blank as that of -an iceberg, and no 
ttoreV^etation would have adorned it in a vesture 
of green, than would now spring up on the snow-banks 
of a December in Nova Zembla. 



ANIMAL LIFE. 

When we pass from the vegetable to the animal 
kingdom, we find the same great truth illustrated by a 
thousand facts. What generates life in the egg of the 
feathered tribe, and sustains and fosters it from the 
mere incipient embryo of existence, to the bursting of 
the shell by the little chick, as he starts into animation 
from his prison-house ? Why color ic, and caloric alone ? 
If the hen, or any other animal of the feathered tribe, 
fails to brood over the eggs with unwearied constancy — 
if, during any portion of the gradual stages of the pro* 
gression of existence, from the incipient enlargement 
of the impregnated ovary, to the period when the shell 
is burst, the egg is left to cool below the equal temper 
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atui-c of aiiimal heat, it becomes addled immediaS) 
and the principle of animation departs. 

Even wlierc lliei'C is no incubation of tbe animal, CM^ 
egg is still hatched by tlie agency of caloric Tfe* 
ostrich buries hers in the sands of the desert in lb* i 
torrid zone, where she leaves it to be warmed into lift I 
by tlie influences of a vertical sun. The serpent of thfl i 
same zone, it is said, follows the exiimple of the ostricl!, 
and, by the germinating power of the heated Gand-Hns, 
peoples the burning wastes of Sahara with her venem- 
CUB brood. Even that industrious little spinster, the 
Bilk-worm, that fabricates from leaves, the imperial 
robes and vestments of monarchs, is brought into life 
by a similar process — by the application to the OYi 
of either natural or artificial heat. 

CALORIC AND ELECTRICIIT IDENnCAL. 
But, ulthough it may here be confessed, that cal 
IB absolutely necessary to the production of 
forms of existence, to which we have alluded, y< 
may be denied that this acknowledged general 
agent is electricity, as we have afGrmed. Leaving 
main argument in proof of the position we have 
MGumed, until we come to the subjects of solar lt| 
raid here ask, if caloric and electri 
? Was there ever a distinct 
of any kind, ever developed to 

or of any body else, without 
lat the same time, of a corroa> 



have 

i 
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mdiag amount of heat ; or, more properly Fpeakiug; 
not tbe electricity developed, in fact, nothing more 
rlesa than the caloric, which ia inseparably atteodaot J 
oa every such developnieut. 

EFFECTS OF FRICTION. 
WctiOQ is one or tbe main caoses of the productiof 
electricity. If amber, for instance, bo rubbed, op:| 
k of sealing wax, they immediately become electr 
ly excited, and will prove it by attracting to them 
res contiguous light bodies. This is the case with 
^lass tube, or any other electric, when rubbed with 
r silk, or woolen cloth. It is a fact well worthy of 
snUoQ and remark, that heal is invariably produce^'l 
that friction. Now, are not the electrical phenonq 
L, which are manifested "by that friction, owing e 
^y to the latent caloric which is called out, audi 
l4e visible, since it ia ever developed by tlie excitiogfl 
ise? Let us examine the catalogue of electrici 
ts, and Bee if wo do not Bnd still further confirm*) 
a of the proposition we have assumed, and sufficient ■ 
convince the sceptical. 

GAS OF COMBUSTION. 

According to the experiments of M. Pouillet, alreac 
Mrdcd in this work, the gas that rises from burning 
&rcoal is positively electrified. What ia that but th^l 
Dlntion of caloric In a certain form ? 
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UEATKD HKTAIXIC RODS. 
Itr bcutiog meUllic rods at one end, and thus ^ 
turliiiig thu oqiiuliiatlon of their tcmperatnn;, elecU*' 
or inu)iuotio {ihonomenu make their appearance ; foriW* 
euvl ktf jtucli rods will be po^tive and tlie otlier oat^ I 
()MtvuU)- nc^tire, as i3 exhibited plainly by their attiM- I 
ticMu ftsd rf>pul8iona of tho f Ic Lromcter or magnetio ] 
ae*dl»> llore th« character the cloctrifying agent 
is so ])»rft\>tlr apparent, that tg can be no mistai^e 
M ftll about iL It ii> caloric and nothing but caloric 

HKAT BV QALVANIC ACTION. 
V'tM^ ^Ivanio li«ttory in action, always prodnces heat. 
if (K<^ uiotttulatt;M ailntion, into which the battery is 
)>lwi«;i;vkt is \*T^ftx'ily wid at the time of its immersion, 
tWt M\)Hiktn will W heated so rapidly, that it will, in 
wvpm* sifc*t^ ttotu»1ly Uiil in less than three minut«s. 
S\'x>, wKim (-wu!!!'* thi,-; irreat and sudden change in the 
(wwi^-v^tttrv \>r the «>Iutioii. eseept it be the latent 
*N(il»M~iv' v»r the line set free \>y the process of the com- 
l*W'«(i»^« rtf the metal, henMoforc described, and which 
«\V)$tiltt1«!' the jntlvaiiio current, and produces the gal- 
\-«t«e cffwtjt of the battery? We feel that candid 
tttinvlit must Vh' irresistibly brought to the same conclu- 
idon by the^t* fnets. That caloric, which heats the so- 
luUttu, wtKrf Vto the electric ^:ent, and that electric 
B)l«nt, tlu) ealorio. There can possibly be no mistake 
about Ud*. 
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HEAT BY CRYSTALLIZATION. 

''-ill orystallizations of salts, and other crystaliizatioDS 
-vkatever character they may be, exhibit electrical 
lena, and are always attended with the evolu- 
Hm et caloric. All freezing mixtures expel caloric 
tifUijf and eyolve also electricity. According to the 
Mttuite of Dr. Hare, of Philadelphia, the crystalliza- 
lipil ct vapor, which attends a snow storm, gives out 
Mfe caloric than a shower of red hot pulverized glass, 
tad we know that such crystallization of vapor is ac- 
companied with electrical phenomena. 

FUBTHEB DISCUSSIOK DEFEBBED. 

The further elucidation of the identity of caloric 
and electricity will be referred to its appropriate place 
— ^the discussion of the subject of solar heat, since in 
this connection, it is rather a digression from the topics 
we had selected. We shall there collocate, we think, 
such a formidable array of additional facts, as must 
convince the most sceptical unbeliever. But enough 
has been said, we presume, to prove that the caloric, 
which is the cause of the germination of all seeds, and 
the principle, which vivifies the embryo of the egg, is 
electricity, and produces these effects by the known 
diemical influences of that agent. 

With the single remark, that, if the subject be close- 
ly scrntinized, it will be apparent to every one, that 
fhe reproduction and continuation of every species of 
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aninmls, as well as vegetables, are owing to an dedria 
cause, ve pass on to the consideration of other im- 
portant topics connected witii this subject. 

ITS PRESERVING AGENCY. 
Having ehown ttiat caloric or electricity is the 
generating ajrent of mere animal life, we shall now 
endeavor to sliow that it is a more essential agent 
in the continnancc of tlint life, and in the preserva- 
tion of health, than we have, at a superficial glance, 
been apt to imagine. 

health: defined. 
Health, we consider, to be the equilibrium of the 
electrical condition of the human system, for instance, 
and the more perfect that equilibrium the more per- 
fect the healtJi. 

DISEASE DEFINED, 

Disease, on the contrary, is either a plus or a mi- 
nus of the whole system, or else an unequal electri- 
cal condition of the system, making one part plos 
and the other part minus, and thereby causing ob- 
structions and stagnation of the vital fluid. 

We will, for a moment, examine into the condition 
of the human system, when minus, and ascertain 
whetlicr the facts in the case will sustain oar theory. 

MINUS CONDITION. 

What are the phenomena, for instance, attending 
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the distressing complaint of diarrhoea, cholera mor- 
boB, or Asiatic cholera ? The system is in a deeply 
■fanis condition. The surface is cold, the blood 
ioorcely circulates in the external channels of its 
fttBige, or in the veins, leaving the extremities in 
A eihilled condition, the skin assumes a bluish cast, 
ao perspiration starts from the system, but if there 
h tny moisture, it is a cold clammy suffusion, the 
ttme as dew, having left the surface and extremities, 
fte vital current rushes with tremendous pressure 
qxm the heart and main internal arteries, the delicate 
nembraneous coatings of the stomach and alimentary 
canal become turgid and inflamed, and, in some cases, 
raw, ulcerated, and suffused with blood ; the breath- 
ing is labored, as though the lethargies of a nightmare 
pressed upon the vital apparatus, the breath becomes 
hot and scalding, and death makes rapid and giant 
strides upon the debilitated constitution. 

CHEMICAL CAUSE. 

Now for an explanation of the chemical cause of 
this condition of the system. It will be found, upon 
the closest scrutiny, that, in ninety-nine cases out of a 
hundred, when the above sjrmptoms make their appear- 
ance, the stomach is filled with a cold, slimy, ropy, in- 
digestible load, which is, of course, a deeply minus or 
negative substance. Now what are the chemical con- 
sequences of this negative substance upon the system ? 
They are deleterious in the extreme, as will be ex* 




It v31 ht neolkcled tibit we dcmmuiUiii^ 
if a cancBt of piwmaiam be pened tii to fti 

teste in fhe BMHitlL fUl^ 
of dectridty ii^li 
of acidityy vhUb 
eh—Jietly in eaoliMr conneetwn 
eD acids aie mSmm bodiCB. 
The i wi t fli of Ac ilnMifli, baog minin or mU, 
vilLef emnae; kne an ettieclioii fi»* fhe pins or tfti^ 
fiee peisritigs of ckctridtj; end fhe eamnt wiH» 
Aercfine he oMnnnd froei the sn&ee^ whidi will bs 
left fold, while thoee baming alksliee polarities will 
irritate the internal coats of the stomach and intestiaes, 
the same as ther are irritated in the cholera and other 
kindred disease?, and prodnce, according to strict 
chonical laws and agencies, all the fearfol effects of 
those distressing and often &tal complaints. 

A CASK DT nXUSTEATION. 

There is a case directly in point, which came nnder 
onr own observation, and which will forcibly illustrate 
both the effects and phenomena of the disease we have 
been describing, and the appropriate chemical reme- 
dies for that disease. 

Some years ago, a young man, a printer by profession, 
while boarding in our family, was attacked one night 
most violently with a complaint almost akin to the Asi- 
atic cholera. Being reluctant to trouble the family, he 
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made no one acquainted with his situation during the 
Ji%ht, and, rising early in the morning, we found him 
ifbkg upon the stairs, where he had reclined, almost 
^fmSecQj helpless and exhausted, in his passage to his 
■hamber. Seeing him in this miserable condition, we 
KMsed Mm and aided him to his bed. As soon as 
flkfire was light enough to see his complexion, we dis- 
covered that the surface and extremities of his system 
had a cold, bluish appearance, almost like the collapsed 
or lethargic state of the cholera, he was racked with 
violent and almost spasmodic pains, and was evidently 
■addng very rapidly into the arms of death. 

OUR BEMEDY. 

We dispatched a messenger immediately for a phy- 
sician, but feeling that medical aid might possibly 
come too late, we concluded to do what we could 
in the meantime to check the disease. Knowing that 
he had often complained of acidity of stomach, and 
thinking that this must be the primary cause of the 
distressing complaint under which he was groaning, 
ire determined to administer relief upon strictly cJiemi- 
eei principles. We accordingly mixed a tumbler of 
very strong sal soda, which he drank. We then took 
a large fold of coarse flannel, filled it full of fourth 
proof brandy, and sprinkled it over thickly with 
groond black pepper. This we spread over his stom- 
ach and bowels, and then covered him with an extra 
quantity of bed clothes. The result was surprising 



MBd almost magical. la less tliaii twenty minules i^H 
-active reaction took place in bis eystecn. The col^H 
blue complexion left the surface, tiie couutenance I^H 
oa the natural hite of health, — a moist perspiradc^H 
started out, the racking pains left him entirely, aud I^H 
x«covercd immediately without further medical ual^H 
juce. ^M 

LOGICAL INFEEEilCE. ^M 

Nov, in this case, it is perfectly evident, that 4^| 
.use of the disease was Srcidity. The matter illj^| 
Btomach was deeply minus, flic current of electril^H 
iras therefore imcard instead of licing outioard,^^^ 
the surfiice and extremities were consequently Icfla^| 
the blood, in thickened, stagnated streams, pressed t^H 
tho heart and internal arteries, and while the extrc^| 
ties were almost rigid, the internal apparatus of vita^H 
was parched with a Ijurnin};, withering heat. ^M 

To restore healthy action again, all that was iiC^| 
aary was simply to reverse this order of the eIeoti^| 
condition of the system. This was done by neittn^H 
ing the minus with a pins itilcrvaBy, or an acid i^H 
an alkali, so as to give the current of electricItj^H 
outward instead of an inward direction, by madm 
&6 contents of the stomach ]ilu3, which would, of 
course, leave its internal coatings minus, and by aiding 
ftat outward current by the external applicatioii 
brandy and pepper. Thus was the effect remored 
icmoring the cauHe of the eJFect, 
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CirAPTER XIX. 



OTHER DISEASES. 



There are other diseases that can be just as speedily 
fmtei by nnderstanding fully the electrical condition 
of the human system, and then by making such an ap- 
{iieation of chemic^^l remedies as to neutralize the 



PULMONARY COMPLAINTS. 

Palmonary complaints can be cured in ninety-nine 
out of a hundred, where internal irritation or 
inflammation is the cause, by external blistering, or fre- 
qnent and severe friction, provided it be attended with 
proper exercise and diet. And why ? Because it is 
an invariable law, that, if the outer surface is plus, the 
inner is minus, and if the outer is minus, the inner is 
pins. 

Now, if the inner be plus or inflamed, what is to be 
done? Why simply produce a counter irritation by 
blistering or otherwise, and keep up that irritation 
sufficiently long to permit all ulcerous affections to heal, 
as they will, when the current of electricity is outward, 
as we shall illustrate more fully after having entered 
into an examination of the blood and its agencies. 

(811) 
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we flhftU fffcfiice by an extnet ImI| 
lieiw 5 * AniBal Chendstrr." 

EXTRACT FBOII LIEBIO. 

- If ve koldf tkat increase of maaB in the ufld 
bwh*. the derdopoKnt of its organs, and the suppljot 
vi-tr that all diis is dependent on the blood, fhstii; 
on ii^redients of the blood, then only thoeo sibilia^ 
oes can properlr be caUed nntritioas, or oonffldanl 
as food vhid are capable of conTersion into bMt 
To determine, therefore, what snb^ances are capable nf 
affording nourishment, it is only necessary to asoertiia 
the composition of the food, and to compare it with 
that of the ingredients of the blood. 

TWO SUBSTAXCE3 OOXSIDKRKD. 

Two substances require especial consideration as 
the chief ingredients of the blood ; one of these sepa- 
rates immediately from the blood when withdrawn 

m 

from the circulation. It is well known that in this 
case blood coagulates, and separates into a yellowish 
liquid, the serum of the blood, and a gelatinous mass, 
which adheres to a rod or stick in soft, elastic fibres, 
when coagulating blood is briskly stirred. This is 
the fibrine of the blood, which is identical in all its 
properties with muscular fibre, when the latter is puri- 
fied from all foreign matters. 

The second principal ingredient of the blood is con- 
tained in the serum, and gives to this liquid all the 
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properties of the white ofeggs, with which it is inden- 
tical. When heated it coagnlates into a white elastic 
and the coagulating substance is called albumen. 



I ELEMENTS OF THE TWO. 

: JRbrine and albumen, the chief ingredients of blood, 
jBOotain in all seven chemical elements, among which 
Vtrogen, phosphorus and sulphur are found. They 
tatain also the earth of bones. The serum retains in 
nlnlion sea salt and other salts of potash and soda, 
k which the acids are carbonic, phosphoric and sul- . 
pknric acids. The globules of the blood contain 
fibrine and albumen, along with a red coloring matter, 
in which iron is a constant element. Besides these, 
the blood contains certain fatty bodies in small quan- 
tity, which differ from ordinary fats in several of their 
properties. 

Chemical analysis has led to the remarkable result, 
that fibrine and albumen contain the same organic 
elements united in the same proportion, so that two 
analyses, the one of fibrine and the other of albumen, 
do not differ more than two analyses of fibrine or two 
of albumen respectively do, in the composition of one 
hundred parts. 

IDENTICAL. 

In these two ingredients of blood, the particles are 
arranged in a different order, as is shown by the dif- 
ference of their external properties ; but in chemical 
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Gomposiuoii, in the ultimate proportion of the organk 
dements ther are identical. 

OOXCLUSION CONFIRMBD. 

This condofflon has lately been beaatifiilly 
by a distinguished physiologist (Denis), who Imfft^i 
ceedcd in conTerting fibrine into albumen, fhaliM^^ 
giving it the aolnbrity and coagulability by heatvUft^ 
cfaaracterixe the vhite of ^g. 

Fibrine and albnmen, besides having the same 
position, agree also in this, that both dissolve in 
centrated muriatic add, yidding a solution of aaiir 
tense purple color. This solution, whether made wifc 
fibrine or albums has the very same reactions ifHk 
all substances yet tried. 

Both the albumen and fibrine, in the process of 
nutrition, are capable of being converted into muscu- 
lar fibre, and mui^eular fibre is capable of bdng con* 
verted into blood. These facts have long been estalh 
li<hed by {>hysiologists, and chemistry has merdy 
proved that these metamorphoses can be accomplished 
under the influence of a certain force, without the aid 
of a third substance, or of its elements, and without 
the addition of any foreign element, or the separation 
of any element previously present in these substaiioes. 

If we now compare the composition of all organized 
parts with that of fibrine and albumen, the following 
relations present themselves : 



i 
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NITROGEN AN ELEMENT. 

All parts of the animal body which have a decided 
, which form parts of organs, contain nitrogen. 
fliopart of an organ which possesses motion and life 
-I9 destitate of nitrogen ; all of them contain, likewise, 
Mrbon and the elements of water, the latter, however, 
ia BO case in the proportion to form water. 
The chief ingredients of the blood contain nearly 17 

^ per cent, of nitrogen, and no part of an organ contains 
less than 17 per cent, of nitrogen. 

The most convincing experiments and observations 
Jiave proved that the animal body is absolutely incapa- 

-- ble of producing an elementary body, such as carbon 
or nitrogen, out of substances which do not contain it, 
and it obviously follows, that all kinds of food fit for 
the production either of blood or of cellular tissue, 
membranes, skin, hair, muscular fibre, &c., must con- 
tain a certain amount of nitrogen, because .that ele- 
ment is essential to the composition of tlie above-named 
oi^ans ; because the organs cannot create it from the 
other elements presented to them ; and, finally, because 
no nitrogen is absorbed from the atmosphere in the 
vital process. 

BRAIN .VND NERVES. 

The substance of the brain and nerves contains a 
large quantity of albumen, and, in addition to this, 
two peculiar fatty acids, distinguished from other fats 
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by containing phosphorus (phopphoric acidj. One of 
llicse contains nitrogen (Fremy). , 

WATKR AND PAT. J 

Finally, water and common fat arc tlioso ingreiii' I 
ents of the body which are destitute of hydrogen, i 
Both arc amorphous, or unorganized, and only bo hf 
take part in the vital process as that their presenM 
is required for the due perfomianco of tlie vital fuao- 
lions. The iui>rganic constitueuta of the body an 
iron, lime, magnesia, common salt and tlic alkalies.' 






OUR COMMENTS UPON THE EXTRACT. 
The above extract from Liebig, though a pai 
digression, has, nevertheless, been introduced hecnoseit 
contained two important facts — first, that the Increase 
of growlti and weight in ttio human system depenci 
mainly or wholly ujjon the blood, nnd secondly, tfiat 
the blood contains all those inorganic constituents of 
which Uie organic is composed. The blood, then, it 
eeems, is the chief agent in the distribution to dilTcvcat 
parts of the system, of the nutriment, which chh<a 
builds or repairs the organic structure, and supplies 
That is wasted. 

AGENTS OF CHBIUOAL Cn.iNGE. 

All the chemical change?, then, which transform th« 

TCgotabIc and animal nutriment into chyle, the ohjrte 

into blood, and the blood into flesh, and boneo, and 
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Vvtt and miiflclefiy the gastric juice, the saliva, the 
^^ and every other secretion, are performed through 
fte oediiim and inflnence of the heart, veins and 
•toriea. 

IMFOBTANT QUEBY. 

I A very interesting question here suggests itself 
Mnlly to the mind, respecting the particular cause 
aad the ** modus operandi ^ of these multiform agencies, 
^ifm solution we confess is very difficult, but which 
cm be somewhat elucidated by certain familiar facts 
of ordinary occurrence, from which some common 
>aise conclusions can be logically drawn. How does 
fte blood resolve the constituents of food into flesh, or 
distribute its healthful and nutritious qualities into 
fte organic mass of the system, and expel from that 
sjstem those portions which are deleterious to animal 
life and vigor ? 

AGENCY THAT PURIFIES THE BLOOD. 

These questions can better be answered after ex- 
amining the phenomena of respiration. The blood, 
when simply considered in regard to its ponderable 
elements, has no inherent power whatever to produce 
chemical changes, and to convert food into the com- 
ponent materials of the system, and separate that 
which is baleful and healthy from that which is not. 

That agency, so powerful and wondrous, belongs to 

• - 

the imponderable principle of the oxygen gas, wo 
10 
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I 19 iohftled by respiration, aod to that (dont. and tliat. 

t as we have heretofore abundantly proven, is positiw 
electricity. Tbe all-pervading electric agent, after b1^ 
does the work. And.whal are the phenomena attend 
iug some of its operations ? 

TliK LUKGS A . L.iBORATORY. ! 

The lungs, as we have seen, are the grand laborft' 
tory where almost the whole chemical changes of tiie 
human system are effected. In them the renoos blood 
is transformed to the arterial, for the venous blood is 
one substance and the arterial quite another — that is, 
the one possesses some ingredients wliieh the other 
does not, or else the one possesses sorao ingredientB in 
greater proportion than the other. The venous blood 
in its passage through the veins, along llie cMtrscs of 
the lymphatics, and by the altsorbenta and secrclorj 
organa of tlic system, brings along a load of carbon 
and other mattci-s deposited by tbe food in diirercnt 
parts which are at war with life, and which, if not 
expelled from it, would bring this wondrous but frai] 
tenement down into the unorganized mass of mcrO 
lifeless material out of which it was constructed— tha 
Tenons blood, we say, brings along tliis load in its 
pasBage through the lungs, and there expose.^ it to tho 
I action of the o:cygeu of the atmosphere, by which iti^ali 
decomposed when the breathing apparatus performs ib 
appropriate dutic:^ Tlie carbon is esi.H;lled in tJic form 
.' of carbonic acid ga.«, a most deleterious poison, and 
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^pernicious materials find vent in the same way. 
Nood being purified from those substaDccs, which 

i aid in the construction, stahility, and health- 
It of the organic system, and clianged or arterial- 
tom a dark purple to a flarld red color, bounds 
r gladsome course with greater elasticity, making 

rite buoyant, and spreading the flush of health 
Ibe checks. 

DEFECTIYE LONGa 
n these facts, which are incontrovertible, end 
_ tested, it will be very readily perceived what 
be the fatal or pernicious consequence of any 
in the chest, either natural or acquired by those 
y or slothful habits by wliich the breathing 
IS is circumscribed or compressed, so that the 
Anot be expanded and completely filled at 
^halation by the vivifying and purifying oxy- 
^j SDch defect it is evident that but a small 
^6n of oxygen would bo brought in contact 
e blood. Of course but a small iiuantity of 
jclcterions substances, about which we have re- 
would be decomposed and expelled by it. 
retained in the system, they would aid to pull 
(ther than build up, to enfeeble rather tlian 
len the body ; the luugs would become tuber- 
and ulcerated, the liver inflamed, the heart and 
'terial system diseased, and the citadel of life 
"he prematurely and inevitably stormed and 
by the invading forces. 
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APPROPRIATE li'FHRKh'CES. 

How very essential is tlie knowledge of this t 
parents, guardians and tcacbors in the physical fl| 
tJon of children committed to their care and t 
IT ihey would give tlicm a hcallhj constitution, lliej I 
miist pay particular attention to the development o( I 
this curious apparatus of animal life— the grand b- | 
boratory in which are wrought the chemical change^ I 
tlie decompositions and the recom posit ions tliat build 
up and beautify, or pull down and deform the organi* I 
structure ; for, to use an appropriate figure, the lungs ' 
are the furnace, the blood is the liquid of life, and 
oxygen is the fuel that heats it up. and makes that 
steam engine, tlic heart, propel tlic etreamit of vitali^ 
through all tlieir purple channels. If the furnace W 
compressed from any cause— if it bc cramped aud 
small — the qusinlity of fuel consumed will, of coarse, 
bc proportionality less ; feebler will bc the strobes of 
that engine, aud more dull, languid and stagnate 
be the current of life. 



DEFBCTIVE EDUCATION. 






It is plain, tlieu, that the system of hotboase q 
which prevails to too great an e.\tent at the [ 
day, is all icronfi. Children should not be brought up 
in the shade. They should be permitted and Vkr> 
eonraged to engage in those animating sports, I 
o|wn air, which quicken the respiration, and { 
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!nd to their utmost capacity e\ery air cell of 
Teg, they should suuff up with delight the 
ibreeites, and face the keen north-wester wlien 
a fiye or ten degrees below zero. By snch 
' physical education, it is perfectly evident 
lat the foundation mu-;t be laid for a. healthy consti- 
Ition, by giving a round, full development to the 
logs, in which the streama of life are purified and 
repared for the healthful construction of the physical 

rtion. 
VKRY IMPORTANT FACTS 
In tliiit connection we will notice a few phenomena, 
hoso cause is not generally understood, and which 
ill tJirow light upon this interesting Bubject we are 
scossing. 

It id a fact, well known to every observer, that chii- 
ren consume vastly more food in proportion to their 
ilk than adults, but the reason tdiy they do is not so 
ivkins. There is, however, a definil* chemical cause, 
hildren breathe much more rapidly than grown per- 
ms, they, therefore, inhale a much greater quantity 
r oxygen gas ; this decomposes and prepares the food 
ir organization into the living mass much faster, and, 
ir this reason alone, a healthy child eats sometimes as 
nch or more than an adult of four or six times his 
jlk, and grows, therefore, proportionably faster. . 
bis, too, is the reasou why a child cannot bear 1 
[uwinga of hunger, and wants to eat ofteuer, ai 
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therefore, somctimea becomes a bobpcq of extra** | 
auDojance to the careful and economical proridcr 11 
does not undorstand the cause. 

KFFI'KT OF RAPID BREATUIHG. 
Owing to rapid breathing, "a bird, deprived of iij 
dies on the third d&y, while a serpent, with its dng 
respiration, can live without food three montiisj 
longer," as has been proven by those enormooa l 
condas, who have swallowed deers whole, aiid,J 
Iain torpid for wiiole months, while the food is Q 
going the slow process of digestion. 

LABORKRS REQUiKK MORE FOOD THAN IDLEBflLi 
The reason wliy a laboring man requires more 
than one who doca not labor at all, is this : His res- 
piration is more rapid and the volume of air is greater 
at each respiration. The amount of oxygen, therefore, 
being greater, a larger amoimt of food is of coarse 
burned or decomposed by that oxygen, and so a greater 
amount is necessary to supply the exhaustion. It is 
worthy of remaik, also, that the pulsations of the 
blood are proportionably quickened by the inspired 
oxygen, which shows that it imparts caloric or electri- 
city to the fluid, in proportion as it is inhaled. 



i 



FACTS MULTITUDINODS. 

A thousand other facts upon this subject, respocti^ 

tie reason why we require more food in the winter 
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bu in the smumer — why the inliabitants or the poUt 
Igjons cat more and heartier than those in tiie torr 
-why a child requires more sleep than an adult, i 
bboring man than an idle one^why sedentary f 
s are simultaneously afflicted with the loss of appi 
and a disinclination to sleep — and why the 1j1oO( 
I person is just as wai-m in Nova Zembla as on t 
Ert of Sahara, might be enumerated until this fraiM 
snbject alone should extend out into a vobu 
' limits however, forbid an extension. Suffice ItL 
■efore, to remark, that all these facts, and mao^ 
jrs which might be ennmeratoil, result from ccrtaisl 
Lriabte chemical changes wrought by the electriO^B 
at. 

A PLU3 COSDITION. 
a in another part of this work, we have given ti 
lena of a diseased body when minus, and su( 
ed ^le appropriate remedies, we will now for i 
lent take into consideration one charged plus 

in afflicted with a raging fever. Some of thvfl 
iptoms are a flushed countenance, turgid veins, a 
ched tongue, a head ache owing to a rush of blow 
ibat region, quickened and violent pulsation, rapid^ 
; labored breathing, and a hot, dry, husky surfac 
1 now what are the chemical causes and the apprc 
ite chemical remedies for such a state of the f 
? Owing to a cold or some other cause, tlie natn 
healthful perspiration of the body, by which I 
electrical condition expels certain impuritia 
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is cliueked and entirely stopped by the closing of i 
pores. Tho consequoiK'o is that tiiosc impurities ci 
in and derange tlie circulation, are corned by d 
circulation througb the lungs and tiierc comei 
tact with the oxygen. These impurities are I 
fiei'cely by that agent, the heat enters into the s; 
— both the pulsation and Uie respiration arc quickcil 
this increases the amount of oxygen, until the bloo 
almost made to boil, and the difficulty i 
until the diaease is either checked or else teriBin 
in death. 

APPROPRIATE REUEDIKS. 

Now what are the appropriate remedies for this a 
condition of the system ? Why evidently minna, q 
ing substances. The acids should be freely adnti 
tered, and such alteratives as shall remove the c 
nncap the closed pores, make the impuritiee 
tgain in their accustomed channels, and thus pro 
the oxygen from burning up the system by its fi 
ignition of those impurities in the lungs. Those il 
nal remedies should evidently bC"StWjp aided byri 
external applications as are calculated^ ^ ACooin 
the object, such as bathing, and fricioH wiUi | 
Tolatile liquids as will evaporate rapidly and carr] 
the surplus caloric, which have the tendency t 
producing perepiration. 






CHAPTER XX. 

B I. B C T B - H A O N E T I S M . 

Ahono other important designs, it is our object, in 
flw present work, to prove the identity of all the im- 
ponderables. One very essential link in the chain of 
evidence will be furnished by tlic investigation of 
Electro-Magnetism. Until recently it was supposed 
to be an agent entirely distinct, and different from 
electricity. But it is now satisfactorily proven to be 
the same thing in essence. 

now DISCOVERED. 

This agent of nature was first discovered in a certain 
ore, found upon Mount Ida, in Asia Minor, by one 
Magnes, a shepherd, from whose name the word mag- 
netism is derived. This ore is called, by mineralogists, 
magnetic iron ore, or in common parlance, the load- 
stone. 

ITS WONDERFUL PROPERTIEa 

The singular and wonderful powers which it ex- 
hibited in holding with considerable tenacity the 
various metals first led to its development. It was 
also, ascertained that it would not only exert an in- 

10* (225) 
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visible and unaccoantable influence over metals, but 
that it would impart to steel permanently, tlie www 
kind of mysterious influence. 

No wonder that this ore was reg;arded by some, if > 
talismanic or a magic rock, in the earlier ages, wlien 
the idea prevailed to a considerable extent, thatnn- 
earthly beings could throw their spells of enchantment 
around substances. 
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FURTHER rascoTi;Rih:s, 

It was next discovered, that if steel bars, which M 
been thus magnetised by the loadstone, were suspended 
at the centre by a thread or balanced upon a pivot, 
they would invariably arrange tliemselves north and 
south. 

UARINER'a COMPASS. 

This led to the invention, as is supposed, by Flftvio 
da Melfi, a Neapolilan, in 1302, of that important in- 
strument, called the Mariner's Compass, which opened 
& new era, iu navigation. Mrs, Soraerville, howci 
thinks different. She thus Ppeaks in tlie ; 
extract : 

MBS. POUERTILLE'S OPINION. 

"The inventor of the mariner's compass, lik^ 
of the early benefactors of mankind, is unknow: 
is even doubted wliich nation firat made use of aig- 
notic polarity to determiDe positions on the surface of 
the globe ; but it is said that a rude form of the com- 
pass was invented iu Upper Asia, and conveyed thence 
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r Uie Tartars to China, where the Jesuit missionaries 
und traces of this instrument, liaving been einplojed 
i a guide to land travellers, in veiy remote antiquity. 
rom that the compass spread ovor the cast, and was 
(ported into Europe by the Crusaders, and its con- 
ruction iinproved by an artist of Amalfi, on the coast 
' Calabria. It seems that the Humans and CMuesc onlj 
iployed eight cardinal divisions, which the German!! 
ficesaively bisected till there were tliirty-two, and 
hve the points the names which they still bear." ^B 

IMPORTANT TO NAVIGATION. ^ 

Before this auspicious event, the wary seamen can- 
>usly coasted along the shore, and dared not ven- 
re far from land upon the ocean, where the foaming 
ftste of waters seemed to him an impassable barrier. 
it the compass changed the whole scene. With it the 
filler fearlessly spread his canvas to the breezes, 
though assui'cd tliat they would quickly hurry him 
ray from the sight of his native shores and raoun- 
ina. Guided by liis faithful magnet, he left the coast, 

which he had formerly clung so timidly, "/ar—/ar 
hind him," and sometimes held his onward course for 
Beks, and even months, through the wide waste of 
Iters, without a glimpse of land to tell him where he 
13, and yet so perfect was tliat guidance, that, at any 
Ten moment, he could tell the latitude and longitude 

ti'p spot he occupied. 
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mPORT-lNT EFFECT. 

Oae important effoct of that invention Vas the di* 
covery of the happy country where we now dwell ; for, 
liad it not been for the unerring guidance of the 
magnet, through calm and through storm, Columbus, 
notwithstanding his skill iu navigation, and the daunt- 
Icsa intrepidity of his character, could never have 
found his way across the ocean from Europe to Hia- 
paniola. 

CA.DSE OF MAGNETISM. 

The cause of magnetism was, for centuries after its 
discovery, enveloped in inscrutable mystery. But, hy 
the recent experiments and inveatigations of philoso- 
phers, that mystery has been satisfactorily solved. 
About sixty years ago it was ascertained by the cele- 
brated Beccaria, and by our sagacious countrjTnao, Dr. 
Franklin, that steel and iron could be rendered ma^ 
neUc by Electricity. Since then, by the conclusive 
experiments of Profesaor Oersted, of Copenhagen, 
Professor Moll, of Uu-echt, M. De la Rive, of Geneva, 
M. Arago, of Paris, Dr. Wollaston, Sir Humphrey 
Davy, Mr. Faraday, Dr. Herscliel, Mr. Christie, and 
many other philosophers of Europe, together with 
those of Professor Henry, Dr. Hare, Professor .Silli- 
man, and others of our own country, it has been de- 
monstrated beyond the shadow of a reasonable doubt; 
that all magnetism is produced by Electricity. 
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PROFESSOR OERSTED'S EXPERIMENT. 

Professor Oersted, in 1819, found, that, by passing a 
current of galvanism around iron of a certain quality, 
by means of insulated copper wire, it was made strong- 
ly magnetic, and exhibited north and south polarity, 
one extremity of the iron attracting the north point of 
the needle, and the other south. It was, also, ascer- 
tained that by passing a galvanic current around steel 
in the same way, it could be made permanently mag- 
netic, the same as if rubbed upon the loadstone. 

OPINIONS OF MR& SOMERVILLE. 

In the language of Mrs. Somcrville, " very delicate 
experiments have shown that all bodies are more or 
less susceptible of magnetism. Many of the gems give 
signs of it; cobalt, titanium, and nickel sometimes 
even possess the properties of attraction and repulsion : 
but the magnetic agency is most powerfully developed 
in iron, and in that particular ore of iron called the 
load-stone, which consists of the protoxide and the 
peroxide of iron, together with small portions of silica 
and alumina. A metal is often susceptible of magnet- 
ism if it only contains the 130,000th part of its weight 
of iron, a quantity too small to be detected by any 
mechanical test." 

MAGNETISM BY FRICTION AND PERCUSSION. 

" The bodies in question are naturally magnetic, but 
that property mav be imparted by a variety of methods, 
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US by &icliott with magnetic bodies, or jostaposilion to 
tlieiu, but none is more simple than pcrcu^ion. A Uf 
of hard steel, helil in the direction of the dip, will be- 
come a magnet on receiving a few smart blows with* 
hammer on its upjwr extremity ; and M. Hanstccn bu 
ascertained that every substance has magnetic pol« 
when held iu that position, whatever the materials m^ 
bo of which it is composed." 

It would be impossible, for the want of both tine 
and room, to enter into a detail of the rise and [in- 
gress of the science of magnetism, and trace the eofr 
cession of various improvements made by the invesli- 
gationa of the learned. We must, therefore, conlenl 
ourselves with a few brit-f remarks, in addition to w\M 
we have already said. 
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PROFESSOR HKSRrS EXPBEIUENT. 
A variety of exjierimcnts have boon made by many 
of the learned, at different intervals, " but the most 
astonishing ever exiiibited to the world in the prodoo- 
tion of magnetism by galvanic currenla are those per 
formed by Professor Ilonry and Dr. Ten Eyck, of 
Albany, in 1831. They constructed a horse-shoe mig- 
nct of Swedish iron, weighing sixty-nine and a half 
pounds, with an armature weighing twenty-three 
pounds. Around this magnet they wound twenty-ax 
straudi of copper bell wire, each thirty-one feet lon^ 
making eight hundred and six feet in the 
Abimt eighteen incheii of the ends of the wire! 
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eft projecting, so tlat the aggregate length of tlie 
was seven Imndred and twenty-eight feet. On 
Mtoecting the wires with a battery of 4 7-9ths square 
Kt, tlie magnet supported two thousand and sixty- 
taree pounds. In one experiment with a smaller bat- 
Sry, the armature continued to support more than one 
Bndred and fifty pounds, three days after the battery 
id been escitcd. jjfl 

► ISCKEASE OF POWER. 

'From experiments already made, there seems to be 
k limit to the extent to which this wonderful power 
|b be increased by the increase of the size of the 
ilgatt, itnd titc increase of the number of coils of 
be. J 

now VERT WOMDERFUL ^H 

•How incomprehensible the force here exhibited — 
avr disproportionate seems the cause to the effect, 
lea the iron is bent and wrought into its proper 
rm, and wound with the requisite quantity of eop- 
t coils, it will not suspend a single ounce of 
itself. Bot just send a Btreara of electricity or gal- 
vanism aroniiil those coils, and, with ita poles sus- 
^jMjided downwards, it can be matie to sustain four or 
^Ble thousand pounds, without any visible chain of 
^HSBHection to hold the ponderous mass, and without 
^having its own weight increased a single perceptible 
particle. This immense load is sustained there by no 
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ir:i. zi^icAei^t? — no hempen cord — hung there appa- 
r-:ii:Ij r>:':i 3K«ihing tangible, visible or corporeal— 
5;L>:jii:f^i It the simple unaided ligaments of oohesiTe 

«<4. A-k. AM*. «■ 

FSCriilOrS FORCE OF THIS AGENT. 

Who. after wimessing such an exhibition of incom- 
r rilvz^ible for^e, can doubt, for a moment, but that 
the rowors of all other asrents in nature are weak 
and ::nj.voie::: when compared with this. Who caa 
doubt for a moment, but that, if its almost omnipotent 
energies could be harnessed appropriately to machi- 
norv I V a:.v invontion. thov would operate that machi- 
ncry w;:*:; a f.^rco as rosistless as that exhibited by the 
l-:-:: ♦::" hoavo-^! W::.> can doubt Imt that its pro- 
il:-::oiL> :r.:jrl:t is Irou^r.t to bear upon the perfect 
ma';':.::.ory of iho univorso, and that it whirls the pon- 
derous plaiiois in their spheres, and hurls the comet 
blazinjT throuijh iis lisrhtning course, 

ilAGXETIC MACmXES. 

Xot only have mairnets of great power been pro- 
duced by electricity, but, quite recentlvj a surprising 
motive power has been developed upon a small scale. 
Miniature mairnetic machines have been constructed, 
wliicli would rotate iijwu their axis with a prodi- 
gious velocity, varying from five to fifteen hundred 
revolutions per minute, that being from three to five 
times as rapid as any revolutions produced by steam. 



A NEW PHILOSOPHY OF MATTER. 233 

TWO KINDa 

^ There Itaye been invented two different kinds of 

^magnetic machines, the one operated by simple 

Attraction, or by the influence of iron alternately mag- 

iMtized and demagnetized by alternately breaking and 

tiodng the galvanic circuit, as it is called, and the 

fitter by attraction and repulsion, or a change of po- 

iSAijt which is effected by such an arrangement that 

& galvanic current circulates half the time around 

r ^ magnet in one direction and the other half in an 

^ ijjipoBite direction, whereby the poles of the magnet 

ciiaiige alternately from south to north, and from 

•I* 
abrih to south, the polarity of the magnet being do- 

pendfint upon the direction of the galvanic current 

aibund it. 

VIBRATION PRODUCED. 

Motion was produced, in 1830, by means of a gal- 
vanic magnet, constructed by Professor Henry, and so 
arranged, that it caused a beam suspended by its cen- 
tre, to vibrate like the walking beam of a steam en- 
gine. Taking an idea from this invention of Henry's, 
similar machinery was constructed in Europe. Mr. 
McGauly, of Ireland, reported, in 1835, a galvanic 
machine to the British Association, and Mr. Sturgeon, 
of Woolwich, in England, gave a description, about 
the same time, of one, which he used upon his premises 
for pumping water and for other mechanical pur- 
poaee. 
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KOTATtKO ASilATVaSS. 



RoTABT motion was (ir?t produced by Dr. Edmoa* 
son, of Baltimore, In 1S33 or 1834, lie consimcted 
a very simple, but yet a very beautiful electro-mag- 
netic machiDC, called Edmonton's rotating armalvm, 
which was composed of a brass wheel, coiitnining a 
small brass hub and an axle about four or fire inch^ 
long, with six spokes of brass wire, an eighth of aa 
inch in diameter, and six inches long, with soft iron 
armatures, composed of wire a quarter of an inch in 
diameter and two inches long, screwed upon the ends 
of the spokes, and arriinged [mrallel with the axle. 

Through two brass pillars on each side of tJie wheel, 
which was horizontal, passed two screws which formed 
pirots, upon which tlie wheel could revolve lightly 
and without much friction. At a little distance from 
one end of the axle was screwed a brass plate disc, 
about three inches in diameter, and, at the same dis- 
tance from the other end, a serrated disc, containing 
as many points as there were spokes and armatures. 
These revolved in cups arranged underneath, contain- 
ing mercury. 

On the outside of the whole was placed a single 
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clectro-niagDct of small size, whicli, when charged 
vith a small battery, would attract the soft iron arma- 
tures successively toward itself, until they came to the 
point where it would hold the iron and prevent mo- 
tion, were it not so arranged that the movement of the 
wheel would demagnetize the magnet, by lifting the 
point of the serrated disc out of the cup of mercury, 
tnd thus by breaking the circuit explode the magne^ 
ism in a brilliant galvanic spark and let the armature 
pass by. This wheel could be made to revolve from 
ftree to five hundred revolutions per minute. 

INVENTOR OP ROTARY MOTION. 

Although it has been generally supposed that Da- 
venport first produced rotary motion by means of 
magnetism, yet this honor, as we have shown, belongs 
to another, who invented his rotating armatures about 
three years before Mr. Davenport perfected his elec- 
tro-magnetic machines. 

ATTRACTION AND REPULSION. 

These rotating armatures of Edmonson are moved 
by simple attraction. But to Davenport belongs, how- 
ever, the exclusive honor of inventing a machine 
moved by alternate attraction and repulsion, which, 
for a time, astonished the whole scientific world, and 
inspired the general belief, that the power of electro- 
magnetism was about to be brought to bear upon ma- 
chinery. 
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A brief detail of tlie FOTeral stages of progrtwion, 
by wUich Ilaveuport iK-rfeeted Ins invention, luwl di* 
covered troths which had for ages eluded tlie k«B- 
Bighleduess of the scientific, would doubtless be'int* 
estiiig to those wlio are unacquainted with the fucta. 

ilR. TnOUAS DAVENPORT. 

Mr, Thomas Davenport was an unlettered I 
Bmitli, of Brandon, Rutland county. Vermont. 
course of liis trade, he went, in 1833. to the Pen 
iron-works, at Crown Point, on Lake Champloi 
purchase iron. His curiosity was there ^ 
excited by the operation of a revolving machine fl 
aeveral hundred magnetized steel points or teeth, which 
passed through pulverized ore, to separate the parQcles 
of iron from the surrounding material. Finding upon 
inquiry, that these points were magnetized liy n small 
electro-magnet weighing about four pounds, he inquired 
tlio price of the apparatus, and, instead of purchasing 
iron as he contemplated, lie expended his money for 
tlie magnet, and took it home. 

Filled with that kind of enthusiasm which com- 
pletely absorbs some minds, and which appears super- 
lative folly and mental hallucination to those dull 
phlegmatics who alwaj'S plod along in the beaten path 
of grandfathers and gi'cat-grandfathers, he commenced 
a series of experiments with his magnet, assuring his 
neighbors and friends that it was his firm belief t 
fliis power could bo made to propel the largest b 
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Although this announcement was received by them 
with general incredulity and ridicule, and although ho 
had to encounter every discouragement on account of 
deficiency in his pecuniary resources and the continnal 
dissuasion of his acquaintances, he pressed forward 
vith a commendable and indomitable perseverance 
toward the accomplishment of his object. 

INDEPENDENT MINDS. 

It is proved by all history, that a mind which is 
truly inventive, and capable of conceiving grand pro- 
jects, has the dignity to rise above the influence of 
both sneers and dissuasions, and to accomplish such 
projects, if they bo within the range of possibility. 
Such was the mind of Thomas Davenport. He was 
neither discouraged nor disappointed by the reception 
he experienced. "He thought and reasoned for him- 
self; and, relinquishing his trade, he devoted his undi- 
vided attention to the object in view. After trying 
hundreds of experiment^, and devoting several months 
to an intensity of reflection which would have brouglit 
many others to a lunatic asylum, he finally, in July, 
1834, accomplished the arduous task of bringing the 
invisible and mysterious power of magnetism into snb- 
iection. A power which, * steady as the needle to the 
pole,' had been thought the most unyielding of all 
others ; forming an arrangement by which this very 
polarity, this steadiness of purpose, is made to produce 
rotary motion." 
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DATENPORrS SUCCl'-SS. 

After encountering many bindranceB, Daven|ioit 
perfected, so far as it was possible to perfect, his min- 
iature machines, so that they would revolve with 
almost incoDceivablo velocity. They consisted, Bomp 
timeR, of both stationary and revolving magueU, » 
arranged that, by their movements, the polarity of the ■ 
magnets would instantaneously change at a certaio 
point, and t';i:s the machines would be alternately pro- 
pelled by attraction and repulsion, resulUng fromt 
chaugc of that polarity. 

As it would, by mere langnage, without the appuap 
tns, be impossible to give snch a description of tbe 
machinery as to convey a clear idea of tl»c prcciM 
manner of its arrangement (by which polari^ la 
cJiangod during revolution) to the minds of .those who 
have never seen it operate, and as it would be wimo 
ccssary to give such a description for the satisfactiim 
of those who have seen it operate, we shall otnlLi 
altogether. 
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DIFFICULTY ESCOUNTEKED. 
After having perfected bis machines ujion a smau' 
scale, eo that they performed admirably, he proceeded 
to construct one upon a larger scale, for the purpose 
of acquiring power, if possible. But, in tliis experi- 
ment he was unsuccessful, and the persevering orig 
ator of a wonderful invention lias passed into obs 
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^gain, like a flashing meteor, aud is now almost for- 

erotten. • 

CAUSE OF THAT DIFFICULTY. 

When he proceeded to enlarge his machinery, he 
^et with an unexpected and insurmountable difficulty, 
^1^ the impossibility of so nicely arranging it, that the 
polarity would change perfectly, at the proper point 
^aid time, and the one force give place completely to 
the other. There would, oa the contrary, be at that 
point a contention between the two powers of attrac- 
tion and repulsion, which contention would neutralize 
the power of the two, and bring the machine to a 
stand. 

OUR INVENTION. 

While investigating, in 1838, this interesting sub- 
ject, we were satisfied that machines operated by a 
change of polarity could never be anything but mere 
philosophical toys, interesting and wonderful, but 
entirely useless. It occurred to us, however, that the 
difficulty could be obviated by machines operated by 
simple attraction, provided that there could be an 
arrangement made by which the power could be kept 
up without intermission. This we eflFected by bring- 
ing a series of magnets to bear upon the same wheel 
in such a manner that, by means of non-conductors 
between the serrated discs, by which the galvanic cir- 
cuit was broken, one circle of the series should be 
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'dnrged while &Dothor vaa demagnetised, and tt ttfl 
power coQlinaed without iutermi^ion. 

SUCCESSFnL. 
Having been quite successful in the first moik! ofr ^ 
flrtnicte(l, we sent a description of the Banie to Ik 
Patent Office at Washington in 1838, dc»iguiug W fts 1 
time to have taken out a patent, and to havu tistri 
tJic invention upon a large scale, hut other engigfr 
ments have prevented the contemplated expcrimcoti^ 

IMPORTANT QUERY. 
As far as this mysterious and wondorfnl i 
power has been applied, it can l)c regarded onl; 
most interesting philosophical toy. But the rjues^ 
here occurs — can it be applied to any practical po^ 
pose — can machinery upon a large scale, where gr cii 
resistance is to be overcome, be proj>elled by it ? 
remains to be proven. We are not prepared to J 
that it rannof, nor are we pi-cpared to say that il 
Of one thing we have a practical demonstratioi^ 
operates well npon a small scale, and exhibits 4 
BJdcrable force; whether it will npon a large i 
depends npon the developments of futurity. 



ROTARY MOTION BY STEAM, 

Rotary motion was produced by steam fift^% 

before il wa.s npplied lo »ny practical or useful \ 
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pose. Its miniature machinery was then looked upon 
^ an interesting philosophical plaything — as electro- 
iKUigiietic machinery now is. It has been only about 
twenty years since the motive power of magnetism on 
^ ODall scale was developed, and it would be forming 
^ concldsion with more dogmatic positiveness than we 
%re willing to form one, to hazard the assertion that 
locomotives may not, within fifty, nay, within twenty 
jeire, be driven with lightning speed over our rail- 
toads by magnetism, and the electricboat, instead of 
tbe steamboat, be propelled across the Atlantic. There 
•re a thousand improvements yet to be made, which 
have not even been dreamed of by the most acute 
jpihilosophers. Some Davenport may even now be per- 
fecting machinery which may, by its successful opera- 
tion, astonish the world as much as the motive power 
of magnetism did when first developed. There is 
certainly no lack of energy in the agent. Its inherent 
force surpasses steam, or any other natural agent. 
There is a superabundance of power, as is demonstrated 
by the magnet of Professor Henry. Its correct appli- 
cation is all that is needed, and we are by no means 
prepared to say that such an application cannot be 
made. From what we have seen, we are rather in- 
clined to believe that it can, and that it will, although 
the person who is hardy enough to persevere may en- 
counter as many sneers as the immortal Robert Ful- 
ton did, before he succeeded in applying steam power 

to navigation. 

11 
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PRACTICAL TICPROVEUBSTS. 
If this subtle and woudrous a»ent bas not yot J 
h&TDCssed for practical use, and applied to the propd-" 
sion of tlie vessel aud locomotive, yet it baa Iwen mad» 
yery usefully subservient to tbe welfai-e of man in 
other respects. 

THE TELEOBAPH. 

By means of an arrangement of galvanic batteria^ 
electro-magnetic macliitics, and a series of condacting 
wires, messages are now sent with tbe speed of light- 
ning all over the land, and will soon be all over tiifl 
world. The whole civilized globe is at this momenl 
(July 27th, 1858) ou the tiptoe of expectation, await- 
ing the result of tbe attempt to lay the Atlantic c 
intended to form an electric communication 1 
two continents. 

If that magnificent enterprise fails, as it may, yrt 
tbe two continents tuill, at some time not far distant, 
be cerlainlij connected. A line will be constructed np 
tlie Pacific coast, across Behring's Straits, and through 
Asia to Europe and Africa. Wlien that is constructed, 
we can get messages at any time from the moat diiitant 
extremities of our globe in_^i'e minutes. 

Some one of Shakespeare's cbaractcrs proposed to 
" put a girdle round the earth in forty minutes." 
Rodomontade as it was then regarded, lie was a 
slow stager, and bohind the age compared with Pro- 
or Morse, who, by means of bis immortal iDvenlioQ. 



on, avail- 
iticcaU^ 
1 bet^H 
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can belt fhe earth with lightning in less than five 
aunntes, and, with suitable arrangements, even in less 
than ONE minnte. 

BENEFIT TO DENTAL SUBGERY. 

0r. Francis, of Philadelphia, has invented an appli- 
cation of electro-magnetism to the extraction of teeth, 
in sach a manner as to prevent pain, and enable 
doitistB tiins to dispense with the dangerous use of 
diloroform. 

MAGNBTO-ELECTRIO SHOOKa 

We will close this chapter by remarking, that our 
object is to prove the identity of all the imponderables, 
and that they are electricity. Magnetism aids ma- 
terially to demonstrate thifl, from the fact that a 
galvanic current will make a magnet, and out of 
magnets can be drawn both electric sparks and 
electric shocks, as in the operation of the magneto- 
electric machine — shocks as severe, and sparks as 
brilliant as from the Leyden jar. 



CnAPTEK XXII. 



Haviso examined the subject of common Electrid^ 
Galvanism, Magnetism, and other kindred sulijccte. 
and proved their identity, and demonstrated that this 
indivisible, imponderable principle is the wondrons 
agent, by wLieli nil chemical changes are effected, we 
shall now endeavor, by a formidable array of facB, 
and by conclusions drawn legitimately from them, to 
prove that the Bun is the source of this agent, Tlu! 
will require us, in tlie first place, to investigate 1j 
properties of Solar Light. 



ig^tettgJ 

lit. fOT^P 



SOURCE OF ALL LIGHT. 

Tliia, it is evident, is to be regarded aa the fon 
fr.om whicli continually flows all natural light, t 
TfiU appear conclusively in the course of our oi)serva- 
tiona, that it would be utterly impossible to prodiic 
fire were it not for the existence of this ajieut. Ami 
here an interesting question respecting its Wturc aoil 
essential properties forcibly suggests its* 
mind: What is that light? It seems to I 
ethereal, all pervading flnid. No sooner d 

substance than it i.s gone. Suddenly 1 
(244) 
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^*oom into which a strong flood of light is pouring, 
^Hd it is all dissipated as instantaneously as thought, 
^'f ot a solitary ray is left to illuminate the darkness, 
^low out a candle, whose light can be seen by the eye, 
*t any point for a mile in every direction around it, 
tod which, therefore, completely fills several cubic 
niiles of space, and not the minutest iota of time does 
ttat light continue, after the candle is extinguished. 

A thunder bolt blazes across the black canopy of a 
ttidnight storm, and its scathing light fills perhaps 
% fhousand cubic miles of space. Blinded by the in* 
tense and lurid glare, the eye of the beholder shuts for 
an instant, and opens — ^upon whitt ? A darkness deeper, 
if possible, by contrast, than before. The lurid flash 
has icone. Where? Is it annihilated? No. li is 
somewhere in a state of diffusion, and consequent in- 
visibility, and if collected under the same circum- 
stances, it would exhibit the same flash as before, and 
again diffuse itself through the mass of surrounding 
substances. Liglit then, as we have already remarked, 
is snbtle, ethereal, and all-pervading. 



IMPONDERABLE. 



It is imponderable too, that is, it can be neither 
weighed nor measured. When a ponderable substance 
of several tons bulk, is completely saturated with it, 
the specific gravity of that substance is not increased 
the smallest perceptible particle I 
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ITS MOTION RAPrO AND CEASELESS. 
Never, for an instant, ia this aubtle agent atationa 
!Ihe lightning speed of its everlasting career ci 
)omparod with uo other agent in nature except I 
ricity. It glances quifk as tlionght from heaTeaw 
ttth— from the sun to the planets. 

DR. UERaCUEL'S TUEOBT. 
There are two theories respecting the essentia 
f light, both of wliich will, for a moment, be c 
pr. Herschel and his coadjutors supposed thatil 
the effect of the undi;Jation or vibration of a aubl 
ethereal medium everywhere present in nature, and that 
It is transmitted to the eye the same as sound is to Ow 
Upon this hypothesis there would be no direct 
eoramunication between the sun and the earth, or the 
other attendant planets, and this boiug the case, the 
generally received opinion among philosophers, tJiftt 
ttio movements of tlie planets are governed by a certun 
kind of influence exerted by the sun over them, would 
be erroneous ; for we hold it to be a truth cajjablc of 
tiie clearest and most logical demonstration, that tliere 
cannot be any induence exerted by one substance over 
mother, without a direct and positive connection, of 
»me sort between those two substances. To suppose 
ftie contrary, would be to suppose that there is a con- 
nection and that there is not a connection in the ii 
Itreath, which is a self-evident contradiction in 1 
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^Ve hold such an influence, without such an actual con- 
nection, to be an impossibility in the nature of things, 
irhich, to speak reverentially, not even omnipotence 
can overcome, for God himself never claims to do that 
which is an impossibility in the nature of things. 

Bnt it may be said that the Almighty created the 
oniyerse with a word, and that there is no positive 
connection between a mere word and such a stupen- 
dous effect. True, but if he created that universe 
with a word, his all-pervading Omnipotence was pres- 
ent to give that word efSciency ; for to suppose the 
eontrary, would be to suppose that God can withdraw 
himself from a positive connection with his own agen- 
des, which is another self-evident contradiction, unless 
yoQ can undeify the Deity and make infinity finite. 

THIS THEORY UNPUILOSOPHICAL. 

Besides, the opinions of Dr. Hcrschel upon this sub- 
ject are unphilosophical and contrary to known facts. 
Instead of undulating or vibrating, light moves in 
direct lines. This is capable of positive proof. The 
angle of incidence and that of reflection are the same. 
Let a stream of light fall upon a mirror at a particu- 
lar angle, and it will be reflected from that mirror in 
an exactly opposite angle. It is a tested and acknow- 
ledged fact also, that light will not pass through a 
bent tube. But if it moved in undulations or vibra- 
tions like sound, this would not be the case, for sound 
udU pass throogh such a tube. These facts and argu- 
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tnents, therefore, prove that the hj-pothesia of Dr, 
Herschel, respecting light, is false and unphilosopIiicaL 

NEWTON'S THEORY. 

The other theory of which we spoke, is that of Sir 
Isaac Newton. It was the opinion of that grcAt phi- 
losopher, that solar light is an infinitesimal eflliiTia of 
matter or an emanation of inconceivably minute \ax- 
tides flying off from tJie body of the sun, and darting 
in straight lines through that space which is occupied 
by those opaque bodies which are governed by its 
influences. 

THIS UTP0THES13 CORRECT, 

This hypothesis wo consider to be correct and philo- 
sophical, if we regard it as an emanation of matter, 
different in ita nature and essential properties from 
ponderable, inert matter — if we regard it as an ioi- 
ponderablo essence, as it doubtless is, governed by the 
very same laws, and exerting precisely the same agen- 
cies as the other imponderables, which we have already 
examined. 

SOME THINGS UNEXPLAINED. 

Newton, however, left some things unexplained In 
his theory of solar emanation, which, unless eatisfai^ 
torily accounted for would involve tlie subject in an 
inexplicable diFGculty. Although he maintained tlis 
ipinton that liglit was constituted by a flight of parti- 
!lIop from the sun, and thus far was doubtless corrwt. 
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I 

^Ket he failed to acconnt for the supply of that w; 
^B^ the substance of the sud, which must unavoidab] 
^Bb the consequence. 

^m The objector to hia theory, who miglit wish to piizzl< 
Itie philosopher, might put the question, "If light be 
aa emanation of infinitesimal atoms or particles of 
matter from the orb of day, why 13 it not diminished — 
ihy not exhausted and blotted out?" And such 
estion too would be a very natural one, and 
; of attentive consideration. Light is constantly 
inanating from the sun. This is a known and a gene- 
Jly acknowledged fact in science. Every conceivable 
int of epace for ninety-five millions of miles around 
At luminary, or to the orbit of our earth, and bo 
md the whole circumference of that orbit ia 
istantly filled with light ; and as light is estimated 
I move from the sun to the earth in eight minutes, 
ien this whole entire ocean of light, one hundred and 
Ighty millions of miles in diameter, and nearly five 
lnindred and forty millions of miles in circumference, 
containing billions upon billions of cubic miles of light 
diifused over space, ia displaced every eight minutes 
by a new emanation — a fresh ocean of light, and that 
by the flood-tides of another ocean, and that by 
_ another, and so on to infinity 

^B Nor is this all. The whole space between us anj 
^^16 far off orb of Herschel is thns constantly filli 
with light, and that light is thus constantly displs 
by wave succeeding wave in endless succession. 
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THK WASTE UC3T BE 6CPPL1KD 

Now the idea that this is matter which is thus pasa- 

I Jog off from the buh with the glance of the lightning- 

l.^sli, and filling every eight miuutCK an almost incoa- 

I eeivable area of space, would be preposterous in the 

[ extreioe, unless there were, by sorae process of nature, 

I an adequate supply for such an immense and unavoid- 

[ able waste. This conclusion is in strict accordance 

I- witli every principle of philosophy, analogy and fact 

Jt is perfectly evident that particles Bying off from a 

f^mdy must inevitably diminish that body. No matter 

I tow infioitesimally minute those particles, nor hO' 

mensely large the substance, this must be the 

long as the smallest atom of matter conceivable 

s both length, breadth and thickness. 



1 

oa- 1 



OTUERWISK THE SUS MUST PERIBIL 
It can, then, be mathematically demonstrated, t 
I fectly as any problem of Euclid ever was, that the a 
t tmsupplied from some source, would, long since, have 



how^^H 
e caa^^H 
tble ^H 



Y heen frittered away by i 
(lieen utterly annihilated 



ilinitesimal abstraction; 
by this waste, even Ilii 



f ire should, for the sake pf argument, adopt tlio au] 
hmtion that a million of) cubic acres of those parti) 
Ivhen condensed sufficiently, should weigh no 
ihan the ten thousandtbi part of a single grain 
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analogies of divine economy. When the Almigbtj 
created the universe, be created, also, it is prcaumed, 
.11 tlie natural laws and agencies by wUich that ni 
'erse should be governed, until the present order s| 
things shall be broken up by tlie Bame Omnipotd 
word and energy which established it and, 

" Fioai niiQ fiercely driye her plougliBhare o'er ere 



CUEATION CtJMPLKTED. 

He did not leave his work Iiair done. He ( 
pleted creation — he pronounced tlie whole good, V 
good, and on the seventh day he rested from liia l 
It Cannot be presumed that the process of ere 
new materials to supply any deficiency in this s; 
machinery of worlds ia now progressing. The s 
eition would be derogatory to the skill of the j 
ftrchitect. It would be coEtrary to the analogy o 
his doings. 

CONTISUED UUTATION BUT NOT CREATION- 
Altbough there arc continual changes going forward 
fn the materials of which tliis globe and its swr 
ing atmosphere is constructed — although there 1 
ceaseless progression of chemical decomposition i 
recomposition among various substances — althoi 
what was a tree one year, may, by transformational 
come grass the next — or what was grass one day fl 
Irecome either flesh or milk or cheese or batter 1 
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next — or what was fish in one age may be petrified 

• 

^to limestone the next, and, instead of floating in the 
^*ter, become the material with which your parlors 
^te plastered, yet, it is presumed, that not a single new 
l>article has been added to the globe or its varied fur- 
Jiitore since creation, however modified it may have 
been, either by nature or art. 

One might imagine, perhaps, that, in the combustion 
of fuel, there is some destruction of material. But 
siich is not the fact. It has only undergone a change. 
Eyery particle of it exists some where either in vapor 
or smoke or the gases or in ashes. And so with every 
thing else. When the streams dry up in the season of 
drouth, there is not a drop the less water than before. 
It is either in the deep well-springs of the earth, or is 
borne about in the vapors of the atmosphere, nor is 
there a drop more when the streams are full, nor was 
there, when the windows of heaven were opened, and 
the fountains of the great deep were broken up, and 
the deluge covered fifteen fathoms deep, the tops of 
the highest mountains. It was either spouted up from 
the subterraneous reservoirs of earth, or the surround- 
ing atmosphere, which extends forty five miles above 
the globe gave out its watery treasures, or the melted 
icebergs came down in torrents from the arctic and 
antarctic seas. 



CHAPTER XXIII. 



LomcAL IXFlUtENCE. 



rjtOM thcBO analogies, and a thousand others unmcfr 
tioncd, we infer that no creation of material is pro- 
gressing to supply the waste of the aun. t'hall irfl 
then resort to the other Iiypothesis, that the olherwiM 
unaroidable diminution of the eun is supplied bv the 
return, through some chaunel, of those same partidce, 
which have accomplished the object of their missionl 
Let us see wliat tcatimony analogy furnishes upont hit 
important aubjcct, before we hazard an answer. ^^H 

TUB HUMAN HE-VRT. ^^ 

The human body affords a, good illustration. Tha 
heart sends out the vital stream by successive ptilat' 
tions, through its purple chauuels, to the cxtromitiea, 
of the system, and is, in its turn, supplied by that same 
blood, which it sent out in its passage back through tli« 
little veins, to be again projected by the self moved 
action of the wondrous machine. 



TUB OCEAN. 



The waters of the globe afford another very a 
f illustration. The ocean i^, as it were, the heart o 
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^2iTth. By evaporation it supplies the clouds with 
"^ater, this is borne over the globe and discharged 
'Unong the mountainous regions, to supply the higb 
lakes and fountains. These send forth the little rills 
tad streams, which, uniting in their course, form 
rivers, which empty into the ocean again, and keep 
that immense reservoir unexhausted. 

INFEEENCEa 

Now, what the heart is to the human body, or the 
ocean to the globe, we conceive the sun to be to the so- 
kr system. By its mighty pulsations, it sends out its 
living stream to vitalize and energize creation, and 
when one pulsation has done its work, and given its 
ihare of the mantling blush of health to the cheek of 
beauty, and of luxuriance to the verdure of vegeta- 
tion, and of varied tints to the flower, and of ripe- 
ness to the mellow fruits, and of motion to the planets, 
it speeds on in its lightning circuit, and gives place to 
another pulsation, and thus pulsation after pulsation 
ch&ce each other in one interminable and ceaseless 
round, supplying by some inexplicable method of re- 
turn, the waste which must otherwise accrue. 

MATERIALITY OP LIGHT. 

We have considered the Newtonian theory of the 
materiality of light as correct, though not matter in 
the common acceptation of the term, for it is totally 
different from any tangible, appreciable form of mat- 
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ter with whidi we are, acquainted— being impondera- 
Tale, and immeasurable, passing througli traus'piirail 
mediums without seeming to encounter any obslade-- 
entcring readily into the eye, the tenderest and most 
delicate organ, without causing pain or being percqi' 
tible in its passage. 

EXTRACT FROjr FERGDSON. 
The following appropriate extract from Ferguson's 
Astronomy will forcibly illustrate the exfreme sub- 
tlety and imponderability of this agent. " Light con- 
Eists of exceeding small particles of matter issuing 
from a luminous body ; as from a lighted candle snch 
particles of matter constantly flow in all directiona. 
Dr. Niewcntyt* computes that, in one second of time, 
there flows 418,660,000,000,000,000,000,000,000,000.- 
000,000,000,000,000 particles of light out of a burning 
candle, which number contains at least 0,337,242,000,- 
000 times tlie number of grains of sand iu the whole 
earth, supposing 100 grains of sand to be equal at 
length to an inch, and consequently every cubic Ij 
of the earth to contain one million of such grain 



ubicl^H 
rain^^H 

; auoi^^ 



STARTLING CONCLUSIOKS. 
These amazingly small particles, by striking t 
our eyes, excite in our minds tlie idea of light ; £ 
they were as large as the smallest particles of matter 
diBcemible by our best microscopes, instead of I 

• EeligiouH Philofloplier, VoL HI., p. 65. 
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scirviceable to us, they would soon deprive us of sight 
V the force arising from their immense velocity, 
irhich is 164,000 miles every second, or 1,230,000 
Ume& swifter than the motion of a cannon-bullet ; and 
tkerefore, if the particles of light were so large, that 
a million of them were equal in bulk to an ordinary 
grain of sand, we durst no more open our eyes to the 
h'ght, than suflfer sand to be shot point blank against 
ftem. 

SIMILARITY OP LIGHT AND ELECTRICITT. 

Now, with respect to extreme subtlety, does not 
light resemble electricity ? Is there any other agent 
in nature, which will pass thus through the eye with- 
out affecting it except electricity, for that will thus 
pass ? Let a pointed rod be connected with an electric 
machine, and a stream projected through the eye from 
that point will cause no more pain than light, though 
differently modified. And if light be electricity, there 
would then be an additional argument in favor of the 
supposition, that emanations of this fluid return again 
to their source, the sun, as all electricity, however modi- 
fied, moves in a circuit, and exhibits no effect except 
the circuit is closed. 

NOVEL BUT NOT CHIMERICAL. 

Tliis is doubtless a novel idea, and may, for that 
reason alone, be considered, at first thought, chimeri- 
cal and baseless. But we only ask calm reflection 
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Qpon the Eubject, and candid attention to it; (Qf.f 
are pcranaded, that, after mature considenttion, it^ 
not appear so visionarj, as maj, at first g 
poaed. If it perform a circuit, it must bo b 
as to be almost beyond computation. 

ILLUSTliATION. 

To illustrate tliis subject, trace a single ray, for in 
stance, in ita passage from tlie sun, out into space, for 1 
millions ujioq millions of miles, and there would b« < 
a point in its outward jmssage, and ita conseqncnt 
continual divergence, that tlie ultimate partidrt 
which constitute that ray must of necessity begin 
to separate fiom each other. Now, when they come 
to tliat i)(ii[it of incipient t^i-paralion, what I'pcaTrii?^ nf 
tlieni ? If tlicy make a complete circuit, as we believe 
they do, the ultimate particles which composed the ray 
would, when tlicy began to separate (if tliey have tiie 
same organic lawa as electricity, which we shall prove), 
present tlioir negative or minute polarity toward the 
sun, and in that separated state they would be drawn 
back to their Kourcc by tlie simple lawa of the attrac- 
tion of opposite polarities, which we have already 
abundantly demonstrated. 

AN OBJECTION ANSWERED. 

But it may be affirmed that, as light moves in straight 
lines, one part of our theory clashes with another, since, 
according to this view of the subject, it must move iu 
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"^*«»"t'e(/ lines. Thia apparent clashing, however, is very 
^*ei]j- explained, and this objection readily obviated. 
*^ inconceivably immense is that orbit which iB de- 
^<Jribed by a ray, that, although it is advaBy circular, 
^"f-t any perceptible part of the orbit which it describes 
^*(iiild appear Xahe straight to ua,and thus there would 
l>e DO clashing between the two positions in reality. 

It would be very easy, we aro aware, for a fruitful 
iiaaginalion to invent objection?, bat before our theory 
is confidently and positively denied, we would ask 
those who would invent such objectiona to tell us what 
becomes of light, if it does not thus move in a circuit 
and thus return to its source. la it annihilated, or 
does it become stagnated and dormant, and lose its 
inherent activity in the vast abyss of space? And if 
it roovc not thus, and return, we would ask those who 
invent such objections, if tliey are prepared, in any 
other plausible or rational way, to account for the 
otherwise unavoidable waste of the material of the 
son. If they can, we will willingly become learners, 
and will pledge ourselves to give up all prepossessions 
in favor of any opinion which we may have harbored. 
But if they cannot, they are bound, we think, to consi- 
der well the propriety of milking objections upon a 
subject when they know not positively whether their 
objections are well founded. Firmly believing, how- 
erni- that they cannot, we shall, for the present at 
adhere to the conclosioos to which we have 
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CONCLUSION. 

Liglit, then, doubtless, after having perfomwd-fl 
office, retnrnR to its fountain iu some mvsterioas, f| 
baps inexplicable manner, and thua close 
Else, what, I ask, becomes of it? Has the eart)i|i 
instance, drank in and retained all the lightvbichl 
been alied upon it by tlio sun since crcatipn? 
had, we conceive it to be a proposition capable ot9 
clearest demonstration, that it would have 1 
this time, a complete ball of light, like the sun. 

Besides, had it relained all the rays which 1 
iallen upon it since the morning of time, its bnlk^l 
this, would have been very sensibly increased; 
altliougli light be imponderable, yet it i 
and is capable of accumulation, like other mattea 
retained. Not only would the earth bo incrwise 
this accumulation, but every planet of the solar syn 
and the sun, as every one must see, would be prfl 
tionably diminished. And what would be the t 
sequence of such a diminution of the one, and* 
crease of the others ? Why, the perfect balance d 
system, which produces such a wonderful regulnriQi 
revolution, that eclipses can be foretold for yeartlfl 
fore their occurrence, to the defimteness of a s 
moment, would be entirely destroyed, and the % 
would rush headlong to the confusion and darknessfl 
chaos. Neither the earth, therefore, nor the other 
-bodies of tlie aolar system, have retained the li^ 
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which has fallen upon them, but having been as coio- 
plct";ly saturated the first twenty-four hours of their 
existence as ever, they have thrown off all BUperaban- 
dance. the same as substances do, when snrchai^ed 
witti electricity. 

We have dwelt upon this subject of the return of 
particles to the sun with the more minuteness, becanse, 
if true, it may account satisfactorily for an important 
phenomenon, to which we shall have occasion to advert 
hereafter. 

We shall defer until our next chaptei", the farther 
consideration of this important and interesting sabjeet, 
and liope, by still further argument and proof, to 
deEonstrate the correctness of our position. 



CHAPTBH XXIV. 



L 



UGHT jum KutcTBicmr. ^^B^ 

The oonim CD cement of the present chaptfir will tit ■ 

the continuation of the subject of tlie identity of tot« I 

light and electricity. la the d!t<cusBioD of the mibjeet; I 

such a chain of proof will, we think, I)e linked leather, I 

as to be coiicIu»ire and irresistibly convincing. I 

ACCUMULATION OF PEOOK. I 

As the correctness of our theory depends munlj 
upon the demonstration of the prejiosiUon tliatlighti* 
electricity, we will proceed in the examination of proofe. 
The two possess many ]iro per ties in common. 
Light, generally speaking, is attended with heat — 80 U 
electricity. Light has inconceivable rapidity of ma- 
tioa — so has electricity. The one is impondwuble, 
immeasurable, all-pervading — equally so is the other. 
And what if they do vary in some of thcii- appearan- 
ces — vary in some of their effects and operatioDS? 
Does that cireum?timco necessarily destroy their iden- 
tity — their oneness in principle or essence? Certainly 
not. Known aod acknowledged electricities thus vary, 
and that, too, quite as widely. The spark and the shock 
of the electric machines ai-e somewhat differenL£ 

IBM) 
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ihe galyanic cnrrent. The meteoric shower is different 
from the keen flash and fierce energy of the bursting 
tfaanderbolt. The blaze of the thunderbolt is different 
from the mysterions corroscations of the Aurora 
Borealis and Aurora Australis, and these again are all 
different from magnetism or magneto-electricity. Even 
the very same galranic current, when modified by 
Indhinery, as can be demonstrated with a piece of 
apparatus, is different under one set of circumstances, 
llrom what it is under another. 

ILLUSTRATION. 

If a person take hold of the poles of a small battery, 
and close the circuit, he receives no shock. But pass 
{hat same current around a helix of copper wire, enclos- 
ing soft iron, and forming what is called the magneto- 
electric machine, and then, by the action of the machine, 
a person receives shocks whenever he closes the circuit, 
by taking hold of tin tubes having a connection by 
conducting wires with the positive and negative poles 
of the helix. 

CONCLUSION. 

This proves carvduaivdy that dissimilarity in appear- 
ance or in action destroy not identity in essence. This 
dissimilarity depends on modification and on that 
alone, the causes of which are sometimes apparent, and 
sometimes latent. The want, then, of resemblance in 
any respect between light and electricity, destroys not 
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as they are brouglit to a focus by the lens or baming 
gloss, and could they be continued onward in that line, 
without being scattered — who can tell, we Bay, but 
that this condensation of rays might be one continual 
stream of fire like that of the electric fluid? 

PROPOSED EXPERIMENT. 
, Although we liavc never actually tried the experi- 
ment, for the want of suitable facilities, yet we are 
confident in the belief that, if a large number of rays 
could bo collected by an immense convex lens of a 
suitable shape, and if a good conducting rod could 
receive them just at the focal intensity of their concen- 
tration, very powerful electrical manifestations wonld 
be produced. Let those who have snitable apparatiu 
solve the problem, for it is certainly worthy of a solo- 
tioD. 
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But a truce to supposition. We need not resort to 
hypothesis or coiycctures to establish the plausibility, 
Or even the logical certainty of our argument. We 
^peal to facts — incontrovertible facts, to prove that 
light is electricity. These facts we shall glean from 
observations of practical men, which are preferable to 
any philosophical surmises or fine spun speculations. 

JOnNSON^S OBSERVATIONS. 

Lieotenant Johnson, of the British navy, often 
noticed that a considerable variation of the needle of 
the compass was produced by the rays of the sun fall- 
ing upon the glass which covers it. 

TESTIMONY OF HARELS. 

In support of tliis testimony, I have that of Mr. 
Harris, a resident of Ravenna, Portage county, Ohio, 
who had been a surveyor at the West more than twenty 
years, and who had often been engaged in running 
lines. 

In the commencement of his business, he was often 
much troubled by the variation of the needle, and im- 
puted it, at first, to the vicinity of iron ore, which is 
the popular solution generally given for such pheno- 
mena. But he noticed, after a while, that those varia- 
tions occurred in a cloudless day, and just about noon, 
when the sun was vortical. The idea occurred to him 
that it might be electricity, produced upon the glass 
cover by the sun's rays. In order to test the correctness 
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of that idea, when such variations occurred, he moistened 
the ghiss go as to dissipate the electricity, and found by 
so doing that the variation was instantly prevented. 
Since that, he affirms that he has been no more troubled 
with the supposed attraction of metallic substances, and 
his remedy is an infallible preventive of the varia- 
tious that so much troubled him. 

Since we first commenced the particular investigation 
of this subject, in 1838, we have had frcijuent oppor- 
tunities to consult the oldest and most observing prac- 
tical surveyors, and they have, without any exception, 
in everv instance, corroborated the statements of Mr. 
Harris and Licutennnt Johnson. One whose name, for 
particular considerations, we sliall omit, but who was 
as tro(Ml authoritv. ]>robablv, as anv one we have con- 
suited, not only testified his firm belief in the cau;^ 
assiiriied lu' ]^Ir. Harris, but su^rtreslod the thoutrht that 
both diurnal and annual variations of the needle might 
i)Ossi])lv be determined bv the variations even of the 
thormoineter. Fie had noticed that there was. owinL' 
to this cause, a gradually inrre'tshuj variation from 
eight o'clock, A. M. till noon, when the sun was clond- 
less, and as gradual a decreasing variation from noon 
till four or live P. M. 

unJECTK »X ANS V/EIIKD. 

But some may, perliaps. 1)0 willing to aeknowledLt' 
the pnMiiises. fn»in whicli we started, but deny the 
validitv of our t^onchisions. Thev mav assent to tlie 
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pit>po8itioii that electricity causes such variations of 
the needle as we have been contemplating, and that 
fhat electricity may be produced by the mere friction 
of the Biin's rays upon the glass cover of the compass, 
bat that it cannot be the sunlight itself. 

This, however, would be an assumption altogether 
unreasonable and unphilosophical. Even if produced 
by the friction of the rays (which cannot be the case, 
daoe light passes so readily through a transparent 
mediiim, without friction) either the light or the glass 
must give ont the electricity, for, in all cases where 
etectricity is developed by friction, either the rubber 
or soliBtance nibbed produces it. The one substance 
that affects the other is, uniformly, the substance that 
la thd generating agent. Even if light, then, produces 
electricity by friction upon the cover, it, after all, de- 
velopes it from its own substance, and so nothing is 
gained by the objector, nor are our conclusions at all 
impaired. 

MRS. SOMEBVILLLE's EXPEIUMENIS. 

In addition to these facts, which are of themselves 
sufficient to demonstrate that light is elcct]*icity, it has 
been ascertained by the celebrated Mrs. Somerville, 
of England, that by passing the sun's rays through a 
prism, and separating them, by analytation, into the 
seven primitive colors, the blue color possesses the 
power of imparting magnetism or polarity to the 
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needle, and magnetism we now know to be electricity, 
by experiments too conclusive to be controverted. 

AN IMPORTANT FACT. 

There is another very important fact respecting the 
organic laws of the constitution of both light and elec- 
tricity which furnish additional and weighty testi- 
mony in favor of identity. The attractions of elec-* 
tricity decrease in exact proportion as the sqnares of 
the distance increase, in receding from an electrified 
body. This is precisely (as we should suppose) the 
law of the divergence of light, and this law, which runs 
lliroujrhout all the imponderables, has its origin in the 
law of solar emanation or divergence, and the simple 
reason why the attraction of all bodies decrea^^es in 
proportion as the scjuares of the distance increase, is 
because the emanating influence of all bodies which 
constitutes attraction obevs tliis law. 

ft* 

COXCLUSIVK Ti:STIMONY. 

The very strongest testimony, however, in proof of 
our proposition is contained in the phenomena of the 
polarization of light, by which it is demonstrated y that 
every particle of light, as well as of electricity, has 
op}Josiic polarities. 

By a fair logical deduction, then, with facts amply 
to sustain it, we unhesitatingly infer that lighi is 
dactrirify. 



CHAPTER XXV. 

CALOBIG. 

Heat, or caloric, comes next in the order of remark, 
and in the investigation of this subject we shall ac- 
cumulate such an additional array of facts as shall 
establish our proposition beyond the sliadow of a 
doubt 

SAME AKGUMENTS VALID. 

The same arguments which would prove that light 
is an electric agent are applicable also to the agent of 
heat. Heat like light is imponderable, subtle, ethereal 
and all-prevading. No obstacle can stay its pasm^je ; 
it insinuates itself between the particles of the densest 
bodies as though it were immaterial ; its power is pro- 
digious — irresistible in its energies ; it generates the 
tremendous power that propels the steamboat, and were 
it) or could it by any means be confined in subterrane- 
ous volcanic caverns, with bands strong enough, and 
there accumulated, it would, by the power of its ex- 
pansive and explosive force, burst the solid globe to 
atoms, and send its shattered fragments in every direc- 
tion through the vacuum that surrounds it. 

C2«0) 
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AN KXPEREMENT. 
With a glass Ijulli and tube, for instance, niie of the 
energies of licat can be forcibly donionstrated. By 
inrertii^ it, and inserting the open end iu a. haein of 
water in its natural state, you will percuirc no effect 
-vbaterer ; but by passing into tbe tube the subtle 
ageat of caloric from a spirit lamp and again invetrt- 
log it, yon will see the water liaa with great rapidity, 
and fill more than nineteen- iiitieths of tbe tnbe. 
Tiaa Bhowa that heat baa tli^ Ktwer to expel the at- 
mospberfl and occupy its stoad. But tho momoat yon 
attempt to confine it there, by closinft the tube, it is 
gone like a flash — gone like a viewlesa, incorporeal, 
intangible thing, and the water mshes ap to fill that 
vacmnn. 

DIFERffllOB. 

If all the imponderables, as vo bare aasianed, be 
identieal, then Light and Heat are the Bain»— tiiejr co- 
exist and are inseparable. But, it may occur to flome 
one, that those phosphorescent Bnbatancee which emit 
light, do not, also, emit heat, and that onr poBRfon is, 
theftifote, untenable. This conelnsfon is, homrrer, 
altogethe^too hastily formed. It will be eeen, \iif Vba 
following fkcid extraet fVom Turner, that beat Is tdwaya 
necessary to Slake snbetances phosphorescent. 
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CU1'3IICAL AGEXCY. 

** The chemical agency of artiGciul light is analogous 
to that from the sun. In general tlie fonncr is too 
feeble for producing any visible effect ; but liglit of 
considerable intensity, such as that from ignited lime, 
darkens chloride of silver, and seems capable of exert- 
ing the same chemical agencies as solar light, though 
in a degree proportionate to its inferior brilliancy." 

PnOSPlIOKESCENT SUBSTANCES. 

'* Light is emitted by some substances, either at com- 
mon temperatures, or at a degree of heat dispropor- 
tioncd to the effect, giving rise to an appearance which 
is called phosphorescence. This is (weniplihed by a 
composition tcnned Canton's phosphorus, made by 
mixing throe parts of calcined oyster-shells with one 
of the Hour of sulphur, and exposing the mixture for 
an houi' to a strouir heat in a covered crucible. The 
same property is possessed by chloride of calcium 
(Ilombcrg's phosphorus,) anhydrous nitrate of lime 
(Baldwin^s phosphorus,) some carbonates and sulpliatos 
of baryta, strontia, and lime, the diamond, some varie- 
ties of fluor-spar called chlorophane, apatite^^Jj^crffcui 
acid, borax, sulphate of potassa, sea-salt, anQ by many 
other substances. Scarcely any of these phosphori 
act unless they have been previously exposed to light ; 
for some, diffused day-light or even lamp-light will 
suffice ; while others require the direct ^solar light, or 
the light of an electric discharge. Exposure for a few 
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seconda to BimshiDv, ciialileii Canton'^ plioft|ibonu to 
emit liglitTisiblQ in a. dark room for several b 
afterwarda." 

" Warmtli increases tlic intoisi^ of K^t, or v 
vow It ifter it has ceased ; Imt it dimintehea tho A 
Uoa. When tbu phosphori»c(!nce hu ceMed it mnj be 
reetortd, tad in general for aajr nomluer of times, b; 
ronevacl axpoaurc to gimshino ; and tlio ^amv effect 
may be produced by passing eloctriu diw;hurgi« lliruogh 
the phosphoi-iis. Some pliospliori, as apatite and obliv 
rophane, de not shine until thej are gently heated ; 
and yet, if txposed to a red heat, they lose the pro- 
perty HO entirely, that ezposore to solar l^ltt does ast 
restore it." 

" Mr. Pearsall has remarked that id theae minenla 
the phoBphoreacence, destroyed by heat, ia reatorod by 
electric discharges ; that specimens of fluorspar, not 
natarally phoBphoresccnt, may be rendered bo by eleo- 
tricity ; and that this agent exalts the eaergy of 
natural phoq>hori in a very remarkaUe d^raeu" 

" The theory of these phenomena, like that of li^ 
itaelt, is very obscore. They have been attrtbotad to 
dirajt^^bsorption of light, and its snbsequeiit evf^n* 
lion ; bnt^ toot, that the color of the li^t cnittad ' 
is more dep^dent on Uie nature of the phoaphoreeoent 
body, than on the color of the light to which it wma 
exposed, seeisa inconsistent with this explanation. 
Chemical action is not ooanected with the phenomena; 
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for the phosphori shine in vacuo, and in gases which 
do not act on them, and some even under water." 

PHOSPHOB£3C£NC£ BY ILEAT. 

"Another kind of phosphorescence is obsen^able in 
some bodies when strongly heated. A piece of lime, 
for example, heated to a degree, which would only 
make other bodies red, emits a brilliant white light of 
such intensity, that the eye cannot support its impres- 
sion." 

DECAYING MATTER PHOSPHORIC. 

"A third species of phosphorescence is observed in 
the bodies of some animals, either in the dead or liv- 
iog state. Some marine animals, and particularly iisli, 
possess it in a remarkable degree. It may be witnessed 
in the body of the herring, which begins to phosphor* 
esce a day or two, after death, and before any visible 
sign of putrefaction has set in. Sea-water is capable 
of dissolving the luminous matter ; and it is probably 
from this cause that the waters of the ocean sometimes 
appear luminous at night when agitated. This appear- 
ance is also ascribed to the presence of certain animal- 
cules, which, like the glow-worm of this country, or 
the fire-fly of the West Indies, are naturally phospho- 
rescent." 

12« 



CHAPTER XXVI. 

LIGHT AXD HEAT IDENTICAL. 

Light and licat, then, we regard as the same tiling. 
They coexist and arc inseparable. All tlie perceptible 
diflerence between them consists in voluuie or degree, 
and in volume or degree alone, and not in nature. 
Light exists either radiant or in a state of diffusion^ 
and consequently, latent. It is radiant when coming 
from ilie sun to the earth, but the moment it strike? 
the earth it becomes latent, but it is still lig?it just as 
much, though not seen, as it was before, and could it 
be condensed into tlie same compass, and under the 
same circumstances as before, it would become juntas 
radiant as before. 

CONCLUSIVE ILLUSTRATION. 

Heat is onlv lifrlit in a state of diffusion, as we b^ 
fore remarked. This is proven by the fact, that if yon 
condense it sufficiently, you make it light. Take a 
piece of iron, for instance, and heat it to a certain 
point and it is still latent, or invisible, but condense a 
trifle more heat upon the iron, and it begins to be 
light ; condense more still, and it grows lighter : and 
so continue, and you make it glow at length with a 
radiance almost as intense as that of the sun at noon. 
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day, bat still it is only heat. Light, tlicn, is only heat 
condenaedy and the more it is condensed, the more 
intense is that radiance ; and on the other hand, 
heat when latent, or. invisible, is light in a state of 
diffdsion. All the difference then between the two, is 
in Yolnme or degree, and in yolume or degree alone. 

APPLICABLE TO ELECTRICITY. 

The same remarks apply with equal force to elec- 
tricity. When condensed in the electric spark, or in 
the galvanic current, or in the blazing thunderbolt, it 
is radiant electricity, but when not condensed, it is 
hlent electricity, or electricity in a state of diffusion 
and invisibility. But whether radiant or latent, it is 
the same thing precisely, only accumulated in different 
volumes. 

* 

ERRONEOUS SUPPOSITION. 

Some suppose, that when the electric spark or the 
thunderbolt explodes, the electricity is destroyed. 
That, however, is an erroneous supposition, as can be 
proven by experiment. It only passes into a state of 
diffusion, and consequent invisibility, but it is essen- 
tially the same thing as before, and could it be col- 
lected again, would exhibit the same appearance as 
before, and explode in a flash equally intense. 

INTERESTING EXPERIMENTS. 

Mr. Gross, a literary gentleman of England, passed 




sereral coDduclors For eomo disUncc over th« tntfin 
his parte, and connected tht^ta sll with a fiinglo me, 
whidi passed down through hi» parlor. lo tluamiin 
tnndMlor, which passed throug'h his parlor, he had i 
joint w constmcted that he coald broak tlic ronncc- 
tios aad leave a short interval betwccs Uic two nec- 
tionB. Whenever he made the !M!paralJon, whclhetia 
foir WMthe?r or in foul, t)iere was a constant snccoMtiun 
of brilliant electric imparks passing from one conductor 
to the other. Without this disconnection, tlic o^tri- 
city would liavo pajjsed over the conductor ia jistts 
great a volume, but would have been invisible or 
latent, and of conBequence been the same precisely is 
if rodiaat 

BZPBBOCBNT WITH THB SPIB&L TUBK. 
The fact that InminouB and invisible electricity are 
the same, though condensed more in one instance 
than in the other, can be incontrovertibly proven, by 
an experiment with what is called the spiral tabe or 
diamond necklace. Over the glass, at very Btnall intei^ 
vals, are glued little pieces of tin foil. There is prob- 
ably a htmdred of those pieces in a distance of two 
feet, and as many spaces between &em. Now commn- 
nicate a spark of electricity, either &om the electric 
machine or a charged' Leyden jar, and in its passage 
through the tube it will become alternately luminous 
and latent one hundred times in the distance of two 
feet, which certainly would not be the case if electri- 
city is destroyed or changed at all by explosion. It U 
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latent when passing the tin foil, and luminous when 
passing the intervals, simply because it is more dif- 
fusod upon the tin foil tlian in the spaces. Such an 
alternate arrangement of tin foil and spaces might be 
extended until they should number many millions, and 
an electric spark would become alternately luminous 
and latent as many millions of times in its passage 
over them. All the difference then between radiant 
and invisible electricity, is in volume or condensation ; 
and light and heat, as we have seen, exhibit precisely 
the same analogies. 

A MASS or FACTS. 

We will here briefly enumerate a mass o^ additional 
facts, which show the identity of caloric, light, and 
electricity. 

Otood conductors of heat are also good conductors 
of electricity, and poor conductors of the one are poor 
conductors of the other. 

Heat affects bodies inversely according to the 
squares of the distance. This is the organic law of 
light, electricity, and magnetism. It speaks volumes 
in favor of the proposition that the sun is the fountain 
of all electricity, since the basis of this principle, 
which runs through all the imponderables, seems to be 
laid in the law of the divergence or radiation of 
light. 

Heat radiates in all directions like light, and its 
angle of incidence and of reflection are the same. 
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mariner the wcftther, iLe more fi^ont titey an, and 
the more vivid, rapid, and intense are the Inrid flarim. 
of tbe red bolt of heaven. They prarail in (he Bortiv- 
era zones in the sommer, in the wmtheni in the vinter, 
and in ^e torrid regiona throngbont the year. Tbi* 
is the modus cperandi of their doings. 

JLLIlBTBAnCliV. 
Daring ihe hot weather of the summer mo&fha, a 
vast amount of caloric is ponred down from the nm, 
and diffuses itself thronghout the waters of the finm- 
taius, rivers, lakes, and oceans of the globe, and pro- 
duces evaporalion ; for it is a fact, which is generally 
acknowledged, and which no one will dispute, that 
caloric is the vaporizing agent the world over. This 
vapor, when generated, rises, we know, and forms the 
clouds. The caloric or heat, which originated it, is 
absolutely required to keep it in a state of vapor ; for 
tliG moment it is abstracted by any process or cause 
whatever, that moment vapor ceapos to be vapor, and 
is condensed into water again. This is proved by the 
condensation of steam in a low pressure engine, where, 
by tlie abstraction of its caloric by cold, it returns to 
water. 

CLOUDS CHARGED PLUS AND MINUS. 

Now, what takes place during a thunder storm, after 

a hot sultry day, in which vast quantities of vapor 

were generated, and with wiiich vast quantities of ca- 
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loric rose to keep it in a state of vapor, what takes 
place, we ask, during a thunder storm at such a time ? 
Whv simply this. Clouds that are charged with ca- 
loric, some plus and others minus, or some positive 
and others negative, are drawn together, by the strong 
attraction of opposite polarities ; two clouds, having 
an affinity for each other, rush together — the caloric 
which kept the vapor in a state of vapor, is thus 
given out from one to the other — explosion takes 
place — the cause which produced the vapor, and kept 
it so, having vanished, it is condensed, of course, into 
water, and being then heavier tlian the surrounding 
medium — heavier than the circumambient atmosphere, 
which before sustained it, it is immediately precipi- 
tated to the eartli by gravitation, in tlie form of 
showers. 

PROCESS OP NIMBIFICATION. 

If a thunder storm be watched, during the process 
of nimbification, it will be seen that little dark clouds 
seem to congregate from every point of the compass, 
sometimes, and will conglomerate and thicken into deep- 
er and deeper density and darkness, those wliicli have 
the least caloric run the lowest, Avhile those which have 
the greatest quantity run the highest ; as tliey come 
parallel to each other, the lower strata will lift, while 
the upper will settle down, being attracted by each 
otber, until theycoi|^within striking distance, when the 
plus of the upper strata is given out to the minus of 
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Ihe lovnr, in tlie form of an oxplosion. and, during 
this concussion, n laige 6)iare of the caJoric, wlunh 
yras treasured up in the vaporous veaiclns or Ixitb 
elouds, is abstracted in tbunderbolta, and thus copious 
discharges of ciindeiisod vapor or uratcr follow 
flash. 



eadn 



WilY THE BOLT P.ISSES DOWNWAHJJ. 
Tbiii accounts for the reason wliy the holt ntoet gen- 
erally passes downward from the cloud to the earUk' i 
The upiiCT strata being plus, gives out itA catoriolsj 
the lower, vhich u ilinj% relatiTal; w^am, and, ttare- 
fore, the scathing fij es of heaTeo ofteaer leap down- 
ward than in any other direction. 

LIOHTSINO IS UBEBATED CALOEia 
Lightning, then, or the electricity of the cIondB, is 
nothing more nor lcs9 than caloric, abstracted &om 
Taper hy sbroog chemical afSnitiee, and hj ezplosioa. 
It ie radiant caloric, and caloric is Ulectrioi^. We 
believe that no philosopher or chemist cul accosotfor 
all the phenomena of the thonderstorm, and of the 
lightnii^, in any other way. 

QDOTAHON rSOH MBIOALF. 

To show that we stand not alone in Qm ftdvocMy of 

Bnch sentiments, we will qnote from that mre uid 

excellent work, by Dr. Metos^ entitled "A Hvw 

Theory of Terrestrial Ma^etism." 
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" It was obsen'od, long ago, by Dr. Franklin, that 
masses of yapor, in di£ferent states of electricity, 
attracted each other far beyond what he called the 
striking distance." 

" It has probably been remarked by eyery person of 
obseryation, that light masses of yapor from the ocean, 
on approaching a mass of colder yapor from the north- 
ern points of the compass, approximate each other 
with accelerated yelocity when the colder current 
of yapor attracts caloric from the warmer, and it is 
condensed into a hazy mist or cloud." 

AERIAL COXDKNSATIOXS. 

" This is the rationale of aerial condcn.-ation. Whon 
a cloud is once formed, having y»artff<l with a y»orti<Mi 
of its caloric, if is minus in relation to all uncoiidrins*-*! 
or transparent yapor, which is ])liiJ', ho that it Ih'cohk's 
a centre of attraction, drawinjr to it sucoossivo ma«.-os 
of yapor, and abstracting their calorif, l)y wliirrh a 
perpetual condensation or nimbi fication is kept up, 
until an equilibrium is restored." 

CAUSE OF EVAPORATIOX. 

"It would seem obvious to the most superficial ol»- 
seryer, that caloric is the cause of evaporation, inas- 
much as the greatest amount of evaporation takos 
place in regions which receive most of the sun^s heat. 
We may form some idea of the vast amount of caloric 

w 

m 

contained in atmospheric vapor, when we reflect that 
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■ pound of vapoT will raise tlie teiii]tGratur(> uf n pound 
of water nearly 1000 degrees — that its bulk tg in- 
ereascd about ISOO times in parsing from a etAt« of 
■wat«r to that of vapor, and that ali the rivers of thfi 
.earth are supplied by its precipitation." 

" What, then, becomes of all fJie caloric whicb muBt 
be "iven out during the condensation of this vapor ? 
Wo know that thunder and lightning arc most abiin> 
dant in tropical regions, and during hot, sultry wea- 
■&er in the middle latitudes. Hence, we infer tfutt ihe 
aihric of vapor, when greatly aammulaud^ is given out 
rapidly, in iJteform of electrk-ilij, on approadiing a colder 
mass of vapor, which is negatively charged urilh eahrie." 

* QnESTioKs akswsbjeh 
But it may, in this connection, be aabed, Wlmt canaes 
rain, vhen lightuiug is not risible? The caloric is 
given out gradually, and in such a volume that it is 
latent. This is either done by the vieinify of edd 
and warm masses of rapor, or the attraetion of momt- 
tainous ridges, or of the minus earth. 

SEASONS WHT IT BAINS NOT OS SAHAKA. 
If this be true, we can see at once the t xm on yrbj, 
upon the great desert of Sahara, where there are no 
mountains, and where the earth is almost always pins, 
it rarely, if ever, rains. The earth bdng plm, and 
imparting caloric to the masses of vapor, as they float 
over it, rarefies them, and makes them float M^, 
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aihcr than aids in their condensation. It would be 
:tterlj impossible, therefore, for it to rain oftencr 
ipon that desert 

CAUSE OF CONTINUED DROUTH. 

The same cause dissipates all appearances of rain in 
certain sections during the prevalence of a drouth, 
so that showers will pass round day after day each 
side of them, and seem to shun them. Tlie earth has 
in those sections become plus, and rarefies the clouds 
as they pass by, floats them higher, and prevents con- 
densation. As a general occurrence, such spots are 
encroached upon g^rculvally by showers, until tliey are 
at length made minus, and tlien they are visited by 
the refreshing rain. 

HOW RAIN COULD BE PRODUCED IN SAHARA. 

Could a large tower be erected, some one or two 
thousand feet high, in the very centre of the great 
desert of Sahara, and could its top be kept filled with 
tee, it would be the cause of the perpetual nimbification 
3f clouds, by its abstraction of their caloric. The con- 
sequence would be that it would be visited with fre- 
i|uent and vivifying showei'S. 

SOLAR LIGHT THE FOUNTAIN. 

The sun is the great fountain of light. Were it, 
however, extinguished, as in Byron^s poetic dream on 
Darkness, there would be neither heat nor electricity, 
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and on the other hand, were there no heat nor eh» 
tricity, there could be no lights for light is neoesBuily 
produced by the heat, which is indispensably reqnisito 
to render substances combustible, and without wludi 
they would not ignite, nor become combustible, nor 
luminous at all. They are inseparable from eiA 
other, and from electricity, and if you destroy the ex- 
istence of the one, by the same process yon destroy the 
existence of all. 



TIIE SX7N THE ELEGTBIC RESERVOIR. 

The fact is, the sun, which sends forth its streams 
of light and heat, is the great fountain of electricity— 
the great galvanic battery of the solar system. Could 
it be strii)ped at once of these splendors, which sweep 
incessantly over the vast domain of its dependent 
worlds, and be left a dark, cold, opaque body, what 
think you would be the consequence ? Why, in lesa 
than twentv-four hours — ^vea, in less than twelve hours 
— this globe would become a solid mass of ice, from 
surface to centre, as well as every other bodv of the 
solar system. The very atmosphere would be con- 
gealed into an iceberg. The heart of nature would 
cease to beat. The pulse of nature would stand still. 
The powers of nature would all be palsied, chilled and 
frozen to death. In such a supposed contingency, the 
orbs, if they moved at all, would wander, cheerless, 
black, and without order, through the vast expanse of 



A HEW PHILOSOPBT OP UiTTES. 287 

deBolation, dadiiog madly against each other in their 
Uind and ungovemed career. 

Or elae, as is most probable in 8neh a contingency, 
all motion would be stagnated, and erery energy, 
every muscle, every nerve of the universe wonld be 
withered, stiffened, clothed with the rigidity of death. 
.All Bonnd would die away upon the palpable black- 
ness of chaos. No elastic medium would convey the 
tones of harmony by its vibrations. All nature would 
be dumb. 

SUPPOSED CONTIXGEXCY. 

• 

While thinking upon this subject, I have permitted 
imagination to have unfettered sway, and to pketcli 
the gloomy picture of the reality of such a supposition. 
In doing so, no description of the scene that I could 
paint seemed so graphic as tlic language of Byron's 
poetic dream on Darkness, when 

" The world was void 

The populous and powerful was a lump, 

Seasonless, herblcFs, treeless, manless, lifoleas, 

A lump of death — a cliaos of hard claj. 

The riTers, lakes and oceans all stood still. 

And ncfthing stirred within thoir silent deptlis. 

Ships, sailorless, lay rotting on tlie sea, 

And their masts feU down piecemeal — 

As they dropped, they slept upon the abyss without asurg<\ 

Tlie waves were dead The tides were in their graves, 

The moon, their mistress, had expire^l before, 

The winds were withered in the stapmant air. 

And the clouds perished. Darkness had no need 

Of aid ftom them- sbe was the ukiverbb.'' 
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This description, or a description like this, thongh 
almost horrid cnoagh to make the blood ran chill, 
would be no fiction. Should the light and calorie of 
the sun be abstracted from the aniyerae, there would be 
no electricity. It would, with the rapidity of a fladi, 
complete its circuit, and perish with its cause. It 
could be no longer excited by friction. No galnnic 
arrangement of metallic plates could produce it And 
then motion would cease ; all life would instantly 
become extinct, and darkness and death would reign 
triumphant and universal. 

VALID COXGLUSIOX& 

In view of tlie facts and arguments, which have al- 
ready boon submitted to the reader, we shall, now 
consider it a conceded point, that wc have proven the 
uhutitij hctiCfni solar h'fjhf, mlorlc and chTfrutfff. T< 
test, still farther the correctness of the principle advo 
cated. we will proceed to account, if possible, for ccr 
tain mysterious and hitherto inscrutable phenomena 
which can be satisfactorily accounted for, if our posi 
tions be, at all, tenable. 



CHAPTER XXVIII. 

POPULAR OPIXIOXS ABOUT SrAGNETIRM. 

There liavc, for ages, been certain vapfUe and indefi- 
nite ideas, floating in the public mind, respecting tlie 
cause of magnetic attraction. While some liave tlioiight, 
that there was a certain incomprehensil>]o control over 
the needle of the conipa?s exerted l\v Iho north f)ole 
star, others have approached somewhat notiror to scien- 
tific accuracy, by ascribing this controlling inlliKMice to 
terrestrial magnetism. But hov- terrestrial niagiiotism 
is produced, and by what laws it is governe*!. the latter 
class has been aliout as much in the dark, as the 
former. But, if the positions we have assumed lie true 
— if solar light and heat be electricity, and. if the sun 
be its fountain, we have a kev, which will unlock all 
this mvsterv, which has, hitherto been so inscrutable. 
To this important and useful purpose we will then ap- 
ply it. 

THE TRUE THEORY. 

I low, upon the theory, that the sun is tho fountain 
of electric influences, is terrestrial magnetism account- 
ed for? The sun being the great galvanic reservoir, 
pours its streams of light and heat, vertically, upon 

13 l280) 
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alirajn nnifona, and-mlwEji t 

either the temperate or tfie frigtt-x 

rid r^ons, l^ being more ^aveSfWiiat Arfl 

of the mra's rays, become numtefljetatfpjfW^^lill 

either the temperate or tin fi^id^-- > —^ ■■ -;.-'<4 u- 

BQUATOB PLUS AlH) POLBB lOHUB. 

What ig the coQseqnence of the flust jost itetedf 

The equatorial regions are positive or plus, while the 
polar regions arc comparatively negative or minus. 
There are two reasons for this. The 47 degrees, or 
the 3266^ statute miles of the earth's surface, embraced 
between 23i degrees of north, and 231 degrees of 
Bouth latitude, constitote the bulkiest part of the globe, 
and, even if the remaining part, including the north 
and south temperate, and north and south frigid zones, 
were as directly exposed to the sun's rays, as is the 
torrid, (which supposition is, however, an impossibil- 
ity,) the equator would, in that ct<<e, still be plus and 
the poles minus, because the torrid regions ave the 
bulkiest, and receive, therefore, the gre-atcst amount of 
the electric fluid. 

\ Air INFALUBLE RULR 

Bui the principle reason why the one is plus and the 
other minus, is, because the one receives the rays of 
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the son more vertically than the other. Now lor the 
application of an infallible rule. The equatorial re- 
gions being plus, or positive, and the poles being 
minns or n^ative, there is a mutual attraction of the 
plus or superabundant fluid of the one, and the minus 
of the other, upon that immutable and universal chemi- 
cal principle, that opposite polarities, or a positive and 
amative always attract, or that caloric always seeks 
to keep up an equilibrium or to restore it when dis- 
turbed. 

Besides, from this immutable and universal law of 
caloric to keep up or restore an equilibrium, its par- 
ticles, if they have opposite polarities and if the plus 
end in radiations, or emanations, always moves first, 
must present, at the magnetic equator, their minus 
polarities to each other, and of course, be continually 
repelled outward each way towards the poles. 



TWO FORCES. 

So, then, there are actually two forces operating 
upon the superabundant electricity or caloric of the 
equator. And what is the consequence of the com- 
bined action of those two forces. Wliv, there will be 
two strong currents of electricity, rushing, continually, 
with lightning speed, from the equator, each way, and 
these current-s will, if this theory be true, run towards 
the point of greatest cold, north and south, instead of 
the geographic pole. 
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AN OBJECTtOS. 

Some, perliajtB, might contend tliat if the EtreaoU 

ialoric constitute the directive power which isifxoTlcd 

f Borac agent over the needle of tlie compass, they 

jtaust move spirally, in order to exert that inflnCnce 

Srhich is actually exerted. Such may confidently infer 

I, from the fact that certain experiments have been 

made which would seem to prove it. A sheet iron 

Rlobe has been conatmcted, and so wound spirally 

n the north to the south pole, with insulated copper 

1, that it would make thencodle arrange itself north 

kod south, whenever the galvanic current was eeot 

^rough the wire from one pole to the other, by coa- 

Kting the wires at the two poles willi the poles of 

flhe galvanic battery. 



THE OBJECTION ANSWERED. 
But the inference that such must be the spiral ooi 
f tJie electric current around the carOi, by no 
Ibllows from this experiment ; for, it must be recol- 
Bted that tliure are two different currents, or two 
mrrents running in opposite directions from Uie equu- 
to the poles, with their jiolarities arranged, of 
urse, in opposite directions, the same preciHcly 
rem the equator towards the poles of such ft hi 
q)here, two curreuta ahonid be sent in opposite 
tionfl from two galvanic batteries. By such 
periment, it could be demonstrated, coitcli 
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that the needle would arrange itself north and south, 
withoyi having the galvanic fluid circulate around 
spirally. 

Bat it would not discredit the correctness of our 
theory at all, if it were necessary that there should be 
spiral currents, for there is, doubtless, a minor current 
running spirally around the earth from west to east, 
owing to the fact that, by the diurnal revolution, that 
side of the earth which is in darkness is relatively 
minus, when compared with that part which is under 
the immediate influence of the sunlight. 

EXPLANATION. 

Now, then; for the explanation of magnetic attrac- 
tion. It has been ascertained by experiment, that 
currents of electricity will influence the needle. The 
reason, then, why the north pole guides the needle 
when north of the equator, and the south pole when 
south of the equator, is perfectly obvious. These cur- 
rents of electricity, rushing from the equator to the 
poles, constitute what is called terrestrial magnetism. 
They give direction to the needle of the compass. As 
the point of greatest cold varies, so they vary, and as 
they vary so the needle varies. 

GEOGRAPHIC POLE NOT ATTRACTIVE. 

Were the geographic pole of the earth the point of 
attraction, as has been supposed by some, the needle 
would never vary at all, but. as it is, it varies both 
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diurnally and anmmlly. because there are caoss 
alwn^F operating at the north polo to change the point 
of greatest colil, particularly in the summer season, 
when the floating icebergs or ice-ielands of the Arotu 
are continually changing tlicJr pomtion. 

MT3TKRIE3 eOLVKD. 

There are other mystoriouB phenomena which can 
be rationally and philosophically accounted for, ordy 
upon the supposition that there are such currents of 
electricity as wo have been deaeribiug. They are 
the Aurora Borealis and Aurora Aiistralis, i 
northern and Bouthem lighte, for there ore I 
ern lights as well as northern. If calofic be e 
city, aa we liaTC snpposcd, and tliere arc cupre 
passing from the torrid to the point of greatest cold 
in the frigid zone, the question arises, ' 
of this electric fluid, wlieu it an-ives at fliftfr' j 
greatest cold?" Why, it streams up into the i 
regiouB of the atraopphere, and in its return 1 
equator it spreads out into the lambent, waving light, 
exhibited by the aurora, the appearance being the same 
precisely as electricity cshibits when passing through 
\^an exhausted tube, the same cause — the rarity of the 
atmosphere — operating in both cases to produce a 
luminous, waving cloud, which proves that tliey must 
beldentical. <■ 

As we progress in tlio investigation of this ad 
ire find evidence accumulating upon eridew 
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linked together, and all sustaining the truth of our 
main proposition. 

OBSERVATIONS OP PARRY AND ROSS. 

Captains Parry and Ross ascertained, in their expe- 
dition to discover a north-west passage, that the focal 
point, from which streams upward the aurora borealis, 
was exactly the point of magnetic attraction ; for, 
when sailing over that point, the dipping needle 
Btood exactly perpendicular, while the horizontal 
needle would not traverse at all, but would remain in 
any position in which it was placed. When west of 
that point, their dipping needle would incline to the 
east ; when 'east of it, it would incline to the west. 
They occasionally found that the focal point, or the 
point from which the aurora borealis streams upward, 
was south of them, and in that case the north pole of 
the needle turned round and pointed southward, so 
that, let them move wherever they might, its guiding 
influence on the compass was still the same. 

They also ascertained another important fact — that 
this point of attraction was comparatively that of the 
greatest cold. 

All these facts combining their evidence, and sus- 
taining that of each other, can there be any rational 
doubt, but that the caloric of the equator is electri- 
city? 
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FACTS CUAINED TOQETnER. 
Sce liow admirably these facta are linked together, 
and how each BUstaius the nititnale conclusion. Ca- 
lorie Blreams down from the sun — deeply electrifio* 
the equatorial rc^ona — hy a law of nature nislies 
towards the greatest cold of tlic poles — guides tbc 
needle invariably towards that greatest cold — streams 
upward, as it passes out from the magnetic pole — 
rises into the rarer or thinner regions of the atino- 
Bphcre, and, like electricity in its parage through au 
exhausted tube, spreads out into a luniinoue cloud, and 
forma tlio Aurora Borealis at the north, and the Auro- 
ra Australia at the soutli. 

LOGICAL INFERENCE. 
Now, can there be any stronger proof, or any 
greater accumulation of proof, that caloric is, in fact, 
electricity, short of actual mathematical demonstra- 
tion ? One, who could not be convinced by such an 
array of facts, each supporting the other, could hardly 
be convinced, we Bhould be inclined to suppose, by the 
evidence of his senses. He would be like that an- 
cient sect of sceptical philosophers, who doubted 
everything — even their own identity. 



CHAPTER XXIX. 



GBAVITATION. 



In continuation of our explanations of various mys- 
terious phenomena of nature, which have heretofore 
been left unexplained, or enveloped in a metaphysical 
fog, we would remark, that there are yet other import- 
ant and essential links, in the chain of evidence which 
we have been linking together, all of which have a 
tendency to make the logical accuracy of our deduc- 
tions more clear, and our conclusions more and m ore 
undeniable and convincing. 

Gravitation, another imponderable principle of na- 
ture, is one of those links — a link too, which, so far 
from diminishing or impairing, in the slightest degree, 
the strength of the previous chain of deduction, adds 
to it increasing power of tenacity, and resistance to 
efforts of prejudice or scepticism to break it — a link, 
which is intimately connected, as we shall attempt to 
show, with the mysterious power of electro-magnet- 
ism. 

KERETOFORE UNACCOUNTABLE. 

No topic, in the whole range of the sciences, has 
heretofore seemed to students more unaccountable- 
more involved in a dark and misty shroud of uncer- 
13* C^ 



A !;ew miLOsoi'Hr of luTrEit. ^^H 

nty, tlian gravitation. Upon what knoTD pliiloso- 
astronomical, or chemical law, bodies, within a 
certain distance, arc attracted fowarda the earUi,has, 
for a long time been regarded by the learned niid 
treated as an inexplicable enigma. 

It is no solution of the riddle — no satisfactory ex- 
planation to affirm, that it is atU-acHon. If the at- 
tempt be made by anyone, po to define it, the qoestioD 
instantly suggests itself to the unsatisfied mind of the 
diligent inquirer after truth — what causes this attrac- 
tion — why do all bodies, when unsupported in mid air. 
fall to the eartii, instead of flyiug off in a tangent — 
away from it, into space? We answer, that there 
must be some drjinlfe reason existing in the nature of 
tilings for this phenomenon. What, then, la l ltat 
reason ? ^^H 

UNSATISFACTORV KXPLOJAnONS, ^^1 

It will not avail any thing, as we have seen, to eay 
that it is attraction, or that it is the attraction of 
gravitation. This mctiiod of solving the enigma 
would only be reasoning in a circle, as logicians 
would call it^would be only giving a eimpleton'aw- 
lution, by saying that a thing is so, bccatae it is so. It 
conveys no definite idea to the mind — is rt'forahle to 
no general scientiGe law. So far as purposes of lucid 
and perspicuous illustration aie concerned, it might 
jnst aa well be said, that attraction of attractioti 
causes that known disposition of bodies to seek the 
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earth, as to be said, that the attraction of gravitation 
causes it ; for the words defining the caiLse are, in both 
cases, equally vague, having no definite idea attached 
to either of them. 

K we are told that all bodies of any bulk or den- 
sity, have an inherent tendency to approach other 
bodies of matter larger and heavier than themselves, 
upon the principle of attraction, and that this is the 
attraction of gravitation, is it any explanation at all ? 
Certainly not. Instead of throwing any light upon 
the subject, it is only the substitution of one vague 
term for another term equally vague. The question 
still rushes upon the unsatisfied mind, with undimin- 
ished force, " What causes this gravitating tendency ? 
Why do bodies tend downward towards the earth 
instead pf upwards from it ?" 

Shall it be said that it is an insolvable mystery, 
which is beyond the ken of human investigation, and 
80 let it pass? Will men permit themselves to be 
thus baffled in their researches into the nature and 
causes of things by difficulties which, perhaps, a stern 
and unbending perseverance might overcome ? This 
would be neither wise nor manly. There is not, we 
are persuaded, the cause of a single solitary effect of 
any kind in the universe, except the great uncreated 
Cause of aR effects — or, in other words, a single 
secondary cause of any effect whatever, which may 
not, in time, by patient and persevering investigation — 
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by comporiag lawe, and agencies, fljid iufluences, be 
Bati^factorily ascertained. 

FUNDAMENTAL LATS. 
What, for iustance, 13 a fundaiiicutal luw of electri- 
cal attraction ? Wliy, an excited body attracts an un- 
excited body, that approaclica it in exact proportion 
to the squares of the distance. Iron, wlien temporarily 
magnetized by the galvanic or eleetric fluid, or steel, 
when permanently majjiietized, attracts condguoai 
metals preeisely in the same proporttona ; and, al- 
though niagnetii'm aitd electricity were ouce thought 
to have no sort of alliance with each otlicr, tliey are 
now proven, beyond controversy, to be but one. And 
■what may we infer Horn this coincidcnt'e between the 
two, and the identity of their laws and agencies! 
Why, that any other imponderable, which sliall ei- 
hibtt tlie operation of the same governing laws, with- 
out a shade of ditTcrence, may also, jea, and will be 
found to bo produced by tlic very same e 
the immutable principle of nature, that likccawpes 
dnce like effects. 
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TITE KEY TO THE MTSTBRT. 

Here, then, we have a key to nnlock Uie myi 

of gravitation — a rule to solve every enigma and evwy 

difficulty satisfactorily. The attraction which ihe 

earth exerts over loose bodies above ilB sui 



■Tenied by the very same laws precisely as magnet- 

1 and electrical attraction — it draws tliem with a 

Eroe vhich varies iu inverse proportions according to 

B squares of tlie distance. 
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GRAVITATION IS MAGNETJSsr. 
^Gravitation, theo, is nothing more nor less thi 
setrial magnetism, produced, as all magnetism 
idaced, by electricity, and that electricity, sire) 
J down from the source of all electricity^the si 
|fore this theory, every difficulty which surrounds 
k snliject of gravitation vanishes at once. The phe- 
tnena of bodies gravitating towards the earth can. 
h thus accounted for by the operation of known, 
Anowlcdged, and tested scientific laws. The < 
la, in fact, a magnet, exhibiting all the properties of 
magnet, attracting the needle to the pole like a mi 
net, drawing bodies to itself with a force precii 
oformable to the attractive force or infiuence 
B laagnet, is made a magnet by electricity, and tl 
Ktricity is the light and caloric that stream fron 
The attraction of gravitation, then, is the atl 
a of terrestrial magnetism. 

AN ERKONEODS OPINION. 

I'lt has been the current opinion among tlic masi 

e community, and even among scholars, that evei 

ing is attracted towards the centre of the earth, a 

uugh that possessed some mysterious, unaccountabll 
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power or atti-acLion over substances, somenbat akin U) 
tlio nnitliilosophical opinion tliat tbc nortli polo Blar 
guides the needle of the compass, and that thia attrac- 
tion is increased all llie way to that centre. But such 
is by no means the case. The attraction of gravitfr 
tion, instead of being the greatest iit the centre, ia the 
greatest at the surface of the earth, 
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ILLC-STRATION BY A SOPPOSITIOJT. 
Were it possible, for inatancc, to perforate i 
the earth exactly at the magnetic centre, insteaS 
of the geograpliie, a eubstance which might weigh 
hundreds of tons at the burface would weigh just 
nothiug at all at that ccnirc. U wonld be Biispeod- 
ed there, were the space large enough, without any 
apparent support, like a light needle whca Bnapond- 
cd within a helix, or coil of insulated copjwr wire, 
■while passing a current of galvanism araund iL And 
why would this be the case? Because the electrical 
or magnetic attraction would be equal on all sidefl of 
the centre of the earth, and, therefore, a substance 
■which would weigh several tons at the surface would 
there bo perfectly balanced, without support, and 
■would, iu that position, weigh just nothing at all, since 
all weight depends ujwn attraction, and that weight 
is exactly proportional to the attraction. Aa Uie 
power of the attracrion is equal on all sides of tho 
centre of the earth, and as altraction otie way witli 
k« corresponding attraction tho o/Aej-, canaea ftll V 



A KEW PHrLOSOPHY OF MATTER. 



efore, a subetunce at this centre must ivcigU no- 
iug, becanse the attraction being in all directions 
Kftl, most be ncutralizeil. 



^ 
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ATTRACTIOS GllKATKST AT THE SDRFACK 
The atti'actiou of gravitation, or in other won 

I KttrDction of terrestrial magnetism, which ia 
) thing precisely, is the greatest at \hf> surface of 

I earth. It may be a^ked, then, Why do all fall- 

[ bodies, fall toward the centre? Simply because 
B radiations of magnetism obey the same law, pre- 
^'y as the radiations of light. The lines of these 
pii if continued on within the surface, or throuj 

I earth from one side to the other, would intersi 
e centre, and the attractions of the surface arc, therejj 

:, directly towunis the centre. 



(WAVITATION OBEYS THE LAW OF RADIATION. 
>m the fact, that the radiations of magnetism ol 
law of the radiations of solar light, and all other 
;ht, that ia, from the fact that the divergence of the 
lialions of magnetism is, in the exact proportion of 
squares of the distance, the same aa the divergence 
light. Gravitation, therefore attracts all bodies 
aronnd it in proportion to the Ffjuares of the distance 
'lose bodies. So tliat the organic laws of magne- 
iism. light, and gravitation are the same, and like laws 
,Doe like effects as well aa like i-auaes. 
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A PBOPOStTlON DKMOKSTBABLB. 
Before disniiseiug the iDti>r(stmg subject of ^ 
tiou, wo would express our liolief that it is a pr« 
tioii cajmble of dciuDastration, that an increase of B 
Dialerinl of tlie eartb, would increase its attraction rn 
precisely the ratio of tlie increase of the attraction of 
the magnet, by the increase of ii* material. Were tLe 
material of the earth doubled, for ioBlance, its attrac- 
tion would lie quadi-upUd, precisely in accordance with 
the law of the divergence of light, or the radiations of 
electricity. Consequently the weight of all bodies 
upon its surface, of the sarao bulk and density, wool 
in such a supjiosed contingency, be quadrupled in \ 
cordance with au immutable law. 

LOGICAL COSCLPSIONS. 
Now, from all that has been said, does it qoI 
pear pei'fectly evident, that gravitation has a caoi 
deQnitc and as easily explained as mngnetigm, ^ 
cause is precisely the some. 

PEOF. IlENHVS GREAT MAGNET. 

The great magnet of Professor Henry, for insta 

to which wo have already alluded, would, when 1 

' charged with the galvanic current, fieutrtdSzt i 

I power of the eartfi'a gravitation, and uiak« a 1 

gravitate upwards from the earth witli a power e 

to two or three Ions. And why ? Simply becai 
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Tast Yolnme of electricity was accamulated there in a 
small compass, by means of the insulated copper wires, 
around which the galvanic fluid circulated. Electri- 
citj or light, then, we can Intimately conclude, is the 
cause of gravitation. 



CHAPTER XXX. 



The attraction of coheBion has the aamc caasc as 
tho attraction of gravitation. They are both, doubt- 
less, produced by that electric cause, tho light and 
caloric of tlie bud. The one ia the attraction between 
large ma-'^ses, and tlifi other bplwecn the compon''nt 
particks of those masses, the one attracts at great dis- 
tances, and the other at insensible distances — their 
attractions are, therefore, the same in essence, though 
not in volume or degree. 

What lioids tho armature of Henry's large magnet, 
when charged, but the simple power of cohesive at- 
traction between tho particles of the iron, which com- 
poses tlie material of the magnet and armature, which 
cohesive power is caused by electricity ? We believe 
it is nothing else. 

The same power, precisely, holds the particles of all 
bodies together, and that power of cohesive attraction 
varies often as the amount of latent caloric varies. 
Abstract the latent caloric of iron, for instance, by 
intense cold, or by any otlier cause, and you, in a pro- 
portionable degree, destroy its cohesive attraction and 
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make it brittle. This is proven by the ease with which 
iron is fractured in the intense cold of the winter. 

AN IMPORTANT FACT. 

By hammering iron when cold, or by rolling it in a 
rolling mill, it will also become brittle. And why ? 
Because the caloric which constitutes cohesive attrac- 
tion is pressed out upon the surface, by closing the 
pores. This is proven by the fact, that caloric accu- 
mulates upon the surface in proportion as the pores of 
the iron are contracted by the rolling mill or the ham- 
mer which drive out the latent caloric. 

CAPILLARY ATTRACTION. 

The various phenomena of capillary attraction can 
be referred to the same cause, as cohesion — to the cal- 
oric, that electrifies all substances under its influence. 
The tallow, that composes the candle, for instance, is 
drawn up into the wick, during combustion, by capil- 
lary attraction, and that attraction is caused by the 
caloric set free during ignition. 

CAVILS. 

We are well aware, that many objections to the 
validity of our positions can be started by fruitful im- 
aginations, which mav appear plausible and seem to 
conilict with the conclusions which we have drawn, 
but which must be deceptive, since the laws of nature 
do not clash, and, if some of the reasons, and the 
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modes of her operations are beyond the ken of Hie 
■entBSt and most penctrutlD^ scrutioy, it aniowiUU 
■BO couclosive proof that vc are incorrect. The ques- 
tion ia simply this. Hav« our deductions appearal 
rational, aiid in accordance with known and Usiei 
laws, and have they been amply sustained by an »ec» 
ntalatiou of appropriate facta ? If so, we are under 
no obligation to explaJn mysteries in the essential atlri- 
iules of an agent, while we are attempting to trsot 
merely the effects of that agent, for most of those ob- 
jections, which are or may be started, will be found, 
upon close scrutiny, to relate to essemx rather thui to 
the modus operandi, of that essence. 



PCZZLING QDEEIKS. 
Such questions as these, for instance, may be a 
by tlie cnrilliDg ol^ector. If caloric be the eatii 
cohesive attraction, why will its acoumulation enti 
deslfoy cohesive attraction, as in the instance < 
melted metals ? Or, if caloric l»e electricity. : 
electricity be magnetism, why does not it« ace 
tion around the largo galvanic magnet, mate 1 
large magnet hot 7 Or, why will tliis agent, under 
one set of circumstances, produce an effect, and ondtr - 
another, desti-oy that same effect, it produces, if " 
oausee produce like efeds?'' These, and a tboi 
«tlier questions, might le proposed by the ol^at 
irhicli are more easily asked than answcred< 
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OOUNTER QUERIES EQUALLY PUZZLING. 

But, to show that they relate to essence, we will ask 
Bome questions equally puzzling, about electricity, 
where there can be no mistake about the identity of 
the agent. Why will the very same current of galvan- 
ism produce hoth an (wid and an alkaline taste ? Why 
▼ill electricity, under one set of circumstances, make a 
magnet, and why, under other circumstances, will it 
destroy that same magnet. It will be readily per- 
ceived, that it is much easier to " ash questions than to 
anstoer them," and that such questions refer rather to 
an explanation of essence than of effect. 

THE ESSENCE OF ELECTRICITY INEXPLICABLE. 

That essence of electricity we never attempted, nor 
have we ever proposed, to explain. It is a wonderful 
agent, and as mysterious as it is wonderful. Its cfiFccts 
are varied by countless myriads of modifications, and 
these effects we investigate, rather than the inscrutable 
reasons, why those modifications should be so multi- 
tudinous, and why they should, in some cases appear 
to clash. 

To show that we stand not alone in the advocacy of 
the opinion, that cohesive and capillary attraction are 
produced by caloric or electricity, we will quote from 
Metcalfs "New Theory of Terrestrial Magnetism." 
Speaking of caloric he says : " It seems to be a general 
law of this subtle elemept, that it repels its own par- 
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I tides, and is attracted, though unequally, bv all oilier 
I'Siattfr, witb an increased ratio, as the squares of 
[ distance diminish."* 



J 



QCOTATION FROM UETL'AXF. 
"From tiiis it follows, that when caloric is 
drawn from a bodj-, that body has a stronger 

' caloric than one which is filled witb it; and tvo 

I bodies charged with caloric, one plus and the other 

minus, will attract each other witb a force proimrtJon- 

L ed to the different quantities of caloric which iliey 

intain, and to the rapidily of its conduction from 
[ to the other." 



lOTj^^ 



A DISAGREEABLE EXPERIMENT. 
"An experiment, which I inadvertently made when 
I child, strikingly illiistiates this principle. On the 
I morning of ' cold Friday,' as it was called, through the 
I Western country, I applied my tongue to a plate of 
, cold iron, while the morcnry was about 15 dcifrcea be- 
low zero, when it adhered with such force, that the 
L skin was removed on separating it. Captain Scorcsby 
relates, that frequently such was the intensity of cold 
in the Arctic seas, that the hands of the sailors od;_ 
hercd fast to whatever metals they touched. 



iVc do not bolicve !□ [be ahore proposilioo, aa fl 
I fttlrorUon Is coaceroeil. Tills would, u we have dsewlivn 4 
L ieettoj the " via inertiie" of ponderable mHtter 
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In all sach cases the temperature of the living body 
is from 115 to 140 degrees higher than that of the 
metals: in other words, the living body is charged 
pins, while they are minns ; and the attraction con- 
tinues until the equilibrium is restored, when it ceases. 

The same attraction takes place when the hand is 
applied to metals heated greatly above the temperature 
of the living body ; and for the same reason, one of 
the two bodies being charged plus and the other minus. 

METALS BECOME BRITTLK 

*' When the temperature of metals is greatly reduced, 
they become brittle, so that a slight blow will fracture 
them ; the same eflFect is produced on iron by hammer- 
ing which presses out and expels from it that portion 
of caloric which is necessary to its cohesion and 
malleability. Hence it follows, that a certain amount 
of caloric between the particles of matter is requisite 
to maintain their cohesion ; but when the amount of 
caloric is increased beyond a certain extent, it sepa- 
rates the particles, and thus diminishes, or overcomes 
the power of cohesion." 

CAPILLARY ATTRACTION. 

" A great variety of facts may be adduced to show 
that capillary attraction is owing to the operation of 
the same law. For example, if a piece of sugar bo 
put into a glass of water, a portion of the caloric of 
fluidity leaves the water, enters among the particles 



A KEW PIllLOeOPHY OF MATTEtt. 

^f sugar, and diffuses itself equally througlioutJ 
\ whole. During tliia absorption of caloric 
. Bngar, the temperature of tUe resulting mixtai 

Bomewliat reduced, proving that, in relation UtM 
I water, the sugar is miaus or negative, and the n 
Pis plus or positive." 

ICXTERIilKKT WITH SUGAR. 
" If the piece of sugar be cut into a cyliadrical | 
Jof one or two inchea in diameter and five or six i 
I long, and one end of it only be ingcrtcd into a 4 
■of water, the caloric of the positive fluid being atrc 
lattiacted by the negative sugar, pervades it radj 
f tlii'oughout, until the equilibrium is restored, whci 
f entire mass Ih dissolved." 

LEHOT'S K-tPERIMKNT. 
" M. Leliot, found by experiment, that under! 
I tame pressure, water rises higher in vertical capiH 
I- tubes, as its temperature is elevatrd." (Bibl. UuU 
[liars. 1820, p. 255.) 

niKKOMKNA OF A BURNISG CANDLK. 
" The phenomena of a burning candle illustrate t 
I- agency of caloric in producing capillary attractioqj 
■ a very striking manner. The wick is ignited, the J 
■low rendered fluid, and attriietcd by caloric eo i 
I furnish a continual supply of combustible mattfi 
tho wick, wtich is decomposed and expanded i 
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flame or light. The force and rapidity of capillary 
attraction, all other things being equal, are in propoi"- 
lioii to the amount of heat given out in the wick." 
' ** Capillary and cohesive attractions are only modi- 
fled effects of the same cause. It is the attraction of 
caloric for the particles of water that holds them 
together ; that gives its drops their globular form ; as 
it is the attraction of caloric for porous solids, and 
capillary tubes, that raises the water above its ordi- 
aary level." 

14 




If light and caloric be electricity, aad the sun bo 
I the sole fouutaia from which it issues, as we haTc 
attempted, in previous cliaptors, to demonstrate, tlica 
ita influence over the planets, that revolve araund it, 
must also he an electric influence. If their motious sre 
produced by the influence of the sun, then those motiont 
nmst be governed by the lawa which govern the 
trie agent. 



I SDBJECT VERT IMPORTANT. 

We approach the discussion of this snbject with the 
1 feeling that it is the most important, as well 
[ most interesting of any contained in the whole 
[ If we shall demonstrate that the revolutions of altj 
[ planets, both diurnal and annual, can be philosophi 
I accounted for, in accordance with those organic 
I of electricity, whicli have been, and may be asccrl 
I deflnitcly, in the laboratory, in their action upon 
L'b&lls or electrometers, then will our opinions upon 
It bo triumphantly sustained beyond the inflai 
I, and their correctness incontrovertibly proi 
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Bui if we shall not be &blo to demonstrate Buch oa I 
identity, then will it appear conclusive that wc have ' 
been iadulging in pliilosopbtcal dreams, or baseless 
chimeras of the brain. 

^H KLECTEICAI, EFFECT UPON PITH-BALLS. 

^^i'hat, then, are the forces -which electricity exerts I 
'«Ter pith-bills? They are two, which, as wc have ] 
tcretofore abundantly shown, have their basis in the 
inherent organic lawBof this agent, and depend always 
for their development upon a plus and minus. 

CEKTBIPETAL AND CENTKIFUGAL FORCE. 
And what are tlio two forces which have ever been i 
supposed to govern the motions of the planets? Why, 
they are what philosophers have denominated centri- 
fugal and centripetal forces. The meaning of the one 
is, a tendency to fly from a centre, and tliat of the 
otlter a disposition to seek tlie centre. 



EQUrv.iLEST TO ATTRACTION AND REPULSION. 
Now, tlieso t*rms are, as any one must see, exactly 
equivalent to attraction and repulsion. Centrifugal 
ia repulsion, and centripetal is attraction. So, then, 
we find that we have to bring to our aid no new forces, 
if we adopt the hypothesis tbat the inBuenco of the 
sunlight upon the solar system is electric, since its two 
organic forces con-cspoud exactly to tlio centrifugal 
and eentri[>otal ol' all standard woi'ka. 
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DICRNAI, MonoN EXPLAINED. 
HoiT, then, ia Uie diurnal motion of tbe earth, fnr 
ioatancc, jiroducod ujwa this hyjiotbesU, takiag tlio 
movcmeuts of Ihis globe for example, since they ftrc 
moce familiar than tliose of any other plaiiet? Why, 
8imply in tliis manner. The sun illuminates ono'half 
of the surface of the glohe, while the oilier half is in 
darkness. Tliat hemisphere which is in darkness i& 
relatively minus, when compared with that which i» 
illuminated, and so, vice versa, that hemisphere vrhich 
is under the direct influence of the radiance of the sub, 
is relatively plus, while the other is minus. The plus 
of the one fjdo will increase from morning unUI bdh- 
down, oud the minus of the otlicr from sundown n 
morning. This is iu accordance with that tested ^ 
that, if any substance be csiMsed to an clcctri^ 
cause it becomes plus, and tlie longer it is exposed to 
that cause the more liighly plus it becomes ; and aa, 
on the contrary, if any substance be removed fron.JJ 
eleotrifying influence it becomes minus, and the li 
it is removed the more deeply minus it becomes, 
what is tlie legitimate result of such a condition of lbS~ 
eartli ? That part of the earth which has been loDiiiest 
in the sun's rays has come, as we have said, tu a liighj 
plus or [lositive stale — that irf, it has come to that 4 
in which, throughout the torrid i«gions and partal 
rate, Uiere must be an outwai-d emanation, i 
tatea a' plus or positive, since any sukstanoec 
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posed for any length of time to the electrifying cause 
must become positive. 

INFERENCES. 

By an immutable law of electricity, two positives 
repel. Therefore, that part of the earth which has 
been longest in the sun's rays, having come to a posi- 
tive condition, is repelled by the positive sun. But 
that part which has been the longest removed from 
the direct influence of the electrifying cause, and has 
.therefore come to a deeply negative condition, would, 
of course, be attracted by the positive sun, since a pos- 
tive and negative always attract. If this were the 
true principle of the revolution of the earth upon its 
axis, the plus part of the earth must be always rolling 
auHiy from the sun, while the minus part must be 
always moving towards it, from the fact that two posi- 
tives always repel, and a positive and negative always 
attract. And this is the case, not with the eartli only, 
but with all the planets which compose the solar sys- 
tem. That part of all of them which has been longest 
in the sun's rays is always rolling away from him, 
while that part which has been the longest o?/^ (/his 
rays is always rolling towards him. 

EOTARY 3fOTION PRODUCED BY TWO FOllCKS. 

In producing the rotary motion of the earth, then, 
upon its axis, it is evident that the sun exerts two 
forces upon it, the one of attraction and the other of 
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I repukion, ■which would cnusc ita diurnal revolution, 
f Bince, if you strike a ball on each side willi equal force, 
r and in opposite directions, you give it tbo rolling mo- 
Ption. 

Tlie earth, then, revolvca on ita axis daily, by tho 
J iufluenco of the two forces of attraction and repnlRion, 
r exerted over it by the sun, and those are prec 
ranalogous in every respect to those of electriuty. 1 
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HOW DOES THE SUN GOVEEN DroRNAL UOTIOB'r 
If this be not the precise influence which the s 
( excrta over thp earth in the production of its dinn al 
rmotion, wliat is that influence ? It is Hnivcra 
rltnowledged that the sun governs all the motiotd 
V the earth; but, while such an acknowledgement"! 
■ boon made, there soema to have been no clear or well- 
y de6ned idea in the minds of tliosc who have made svch 
ran acknowledgment as to wliat constitutes that rnlin^ 
' power. They have almost univtysally tak(>n it for a 
r conceded proposition, that sncli a ruling power of 
[■ nature controls the movements of this globe of oura, 
r but how it exerts sucli a control they seem scarcely I 
r have taken the trouble to inquire. 



GOVERNED ACOHDING TO DEFINITE LAW. 

But if the sun governs the motions of the caH 
IgOTerns those motions in accordance with unif^ 
^elt-defiDod and iramutal>lc laws. Now If any < 

that the sun controls the movements of the 
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r 

earth, lie is bound to explain the principles of that go- 
yernment If he cannot, how does he know that there 
is any snch government at aU? He has no right to 
assert that one thing is governed by another without 
he can give some definite reason, or reasons, why he 
draws snch a conclusion. Nor has he any right to 
object to conclusions which others have drawn from 
well-defined premises, and deductions founded in 
reason, and sustained by well attested facts. 

CUE THEORY BASED ON TESTED LAW. 

We, for instance, have assumed the proposition to 
be true, and have endeavored to prove it, that elec- 
tricity is the cause of all attraction and repulsion, 
upon both a large and small scale, and, consequently, 
of all motion among spheres as well as atoms, and 
that the sun is the fountain whence it originates. As 
part of a connected chain of antecedents, and conse- 
quences, or of causes and eflFects, wc have drawn the 
legitimate conclusion, from the practical results of this 
theory, that the sun governs the earth and the other 
planets of the solar system by an electric influence. 
That influence has been tested in the laboratory upon 
pith balls, and is, therefore, acknowledged by all who 
pretend to any very extensive attainments in science. 

LET TUE OBJECTOR GIVE OTHER LAWS. 

Now we have shown tliat the diurnal motion of the 
earth can be produced by the streams of electrifying 
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I tmm-Mght precisely in accordance with those known, and 

I tested, and universally acknowledged electric i nHfr 

I onces, wliicU are of every-day occurrence, and J 

I familiar to every school boy. And if objectioni 

I urged against such conclusions, those who urge 1 

I ongfat certainly to be prepared to explain the lawsj 

vliich the suu governs the earth, more satii^facta 

and plausibly, or else forever hold llieir peace, i 

acknowledge their incompetency to do it : for th^ 

I stereotyped method of explanation, by referring I 

I whole to the influence of the centrifugal aad ceq 

I petal forces, without emplaning hoio those two fon 

are produced, will not answer — will satisfy no inij 

ing mind. 



OBJKCTOBS ANSWERED. 

Fei'ling the force of the dcdnctious which vc 1 

I drawn, and seeing the impossibility of denying i 

conclusions, if our promises be correct, some mayj 

roused by the impulses of their alarmed preposB 

■■ to attack some of those premiBes. They may deny 

> that the earth becomes minus during the night, and, 

therefore, infer that there are no two forces t 

kiud wc Imvo mentioned. But such cannot ha 

Tcatigated the subject at all. The earth is a t 

\ fa<liator of caloric, and, therefore, wlieu the canse 

a removed, it rapidly dissipates. The coasetioi 

is that, although the emanations of caloric are 01 

I'rom the earth during the day, especially In ^e t 
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nne, they are inward from the atmosphere to the 
earth at night, as is proven by the deposits of dew, for 
these deposits result from the abstractions, by the 
minus earth, of the caloric of the vapor which was 
generated in the day time, and rose from the earth by 
the force of emanating, or plus, caloric. The passage 
of caloric is, therefore, into the earth at night, from 
fhe surrounding atmosphere, and, of course, presents 
its minus polarities, as all inward currents do. This 
objection falls, therefore, to the ground, for the want 
of the shadow of a support, and so would every other 
objection, we believe, because our explanation of the 
phenomena of the revolution of the earth is in accord- 
ance with the immutable laws of nature. 



U* 
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CHAPTER XXXII. 



M O T 1 OS OP 



PLANETS. 



As we bare already remarked, all the oUier prinli 
planets obey the same laws precisely, or are govo 
by the same tDQueiices, in their rotary motions i 
, their axis, as the earth. 

OBJECTION. 
Ab objection may, however, be urged against 4 
Conclu^OQ, from the fact, tliat there is no uniforn 
in the diurnal revolution of those whose motions have 
been ascertained with certainty, since Tonus tuma on 
her axis in twenty-three hours and twenty mimitc 
Sarth in twenty-tluco hours and fifty-six min 

I Hara in twenly-four hours and thirty-nine minutfl 
piter in nine hours and fifty-five minutes, and I 

' in ten hours and sixteen minutes. 



ITIE OBJECTION AX3WERED. 

Now, why is there so much dissimilarity in thai 

[■ olution of these planets, if there be a common cause 

l"Tor it, and if the laws which govern that common 

jse are invariable? It must be owing to the diffier- 

t materials which cotnpose them, to their different 
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powers of radiating caloric, to their different dis- 
tances from the son, and also doubtless to their bulk. 
Yenns is some twenty-eight millions of miles nearer to 
the snn than this earth, and its day is thirty-six 
minutes longer than ours. Upon the supposition that 
the power or capability of each planet to radiate 
caloric decreases in exact proportion as the squares 
of the distance from the sun increase, about which we 
shall soon remark more at large, then the revolutions 
of each primary planet would be regulated in exact 
proportion to bulk and distance. 

VENUS, EARTH, AND MARS. 

The difference between the relative distances from 
the sun of the Earth and Mars, is forty-eight millions 
of miles, and the difference between the time of their 
revolutions is forty-three minutes. Now, if we take 
those three planets, Venus, the Earth, and Mars, for 
data whereupon to make our calculations, we can de- 
termine, with mathematical certainty, whether any 
other causes than mere bulk and distance influence the 
rapidity of their revolutions. 

DIFFERENCE OF BULK AND DISTANCE. 

The difference between the bulk of Venus and the 
Earth, in diameter, is two hundred and forty miles ; 
between their distances from the sun, is twenty -eight 
millions of miles j and between the time of their revo- 
lution, or the length of their day. Is thirty-nine 



L 324 A XEW rniLOfiOITY op MATTEn. 

L minutes ; while the difference between the bulk of the 
I Eurtli and Mara, the next {tlaoet, Is tlirec tlioasaml 
I gevon hundred and tliirty-ninc miles, between Uieir 
L distances is forty-eight millioiiB of miles, and tlicir 
I time forty-three ininutca. luto this aceount is to lie 
I token the bulk and influences of the J^Iuon, wliich the 
I ~£arth carries along with it. 

I DIURNAL UOTIOS GOVERNED BY DI3TANCB AilD BUIX 

L Without having space to enter into all the minntia 

, of & mathematical calculation in tlie present coancc- 

, tion, it is our impression that, witli these data Ivefore 

us, it can be perfectly demonstrated, that tlie rapidity 

of diurnal revolution depends alone upon bulk and 

distance from the sun combined. 

PHENOMENA ACCOUNTED TOB. 

This accounts satisfactorily for the reason « 

pitcr and Saturn revolve upon their asia in Icaa than 

half the time of the revolution of our earth, altliongh 

I the one be three hundred and ninety-five millions of 

I miles further from the sun than the earth, and the 

L other oig'ht hundred and five millions further ; for 

I Jupiter has a diameter about twelve times as great as 

L our earth, making its bulk more than n thousand 

L times greater than this planet, besides carrying wilh 

I It four large moons ; and Saturn, exclusive of tlio 

fc weight of his enormous rings and sei'cn moon ff, ill 

k nearly sis hundred times larger than the earth. 1|^^| 
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(By, therefore, in exact accordance witli our data, 
leth perform their diurnal revolutions in less than 
r the time of our earth. 



4 

ata, 
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POWER BY WHICH PLANETS ARE ILELD. 

. Having come, by our deductions, to the conclusion 

Biat the rapidity of revolution depends upon the bulk 

f the planets, and their relative distances from the 

e would here remark, that if the power or capa- 

Klity of the planets to radiate caloric, decreases 

wrding to the aquarea of their distance from the 

p-eat centre of the system, then there is adefinife cause 

phy they all occupy just the position they do. Were 

a tlie case, they could come no nearer to the sun than 

Hiey now do, nor could they remove farther away from 

t, but must remain just in the position they do at 

and have done siuce creation, so long as their 

nterial remains the same, or they have the 

(ower of retaining or radiating calorie. 



KE.\SON. 

For, if they should come any nearer, it is evident 

Ehat they must become plus, and so be driven back by 

Ebe repulsion of two positives. And, if they should 

sede farther from the centre, tliey would become 

'minus, and so be drawn to the position whence they 

Btartcd, by the attraction of a positive and a negative. 

It is perfectly evident, then, that the planets are com- 
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f away from tliein, nor can tlicy be drawn into I 
, for the agent Uiat rules them, unci govenia| 
ftieir motJonB, Iiolda thorn just where tbey are, 
tonda which cannot be broken until tlie final " vrccq 
laiter and the crash of worlds." Owing to this c 
:, the earth approaches tlic Eun in one part otM 
Liit, and is driven back iu the other, the two totf 
kGCjiing it balanced exactly in strict accordance v 
that law of caloric, which has a tendency to kec 
I an equilibrium throughout nuture. 



PITEJJOStENA OF TUK MOON. 

The moon is a dependent of our earth. It has no 
s\s of revolution, nor independent motion, but H^ 



Involves around tlie axis of the earth just as thou] 

I com|)oueut part of it. This being the 
ilways keeps nearly the same face towards the 
3 that no inhabitant of this uiuDilane sphere has 
jen the opposite side of the moon, nor has any 
Kwho has alimt/s resided on the o|iposito uidc of the 
iDoon ever seen our eortli. 



uut 4^1 
ougl^HI 



TIME OF rra BEVOLUnON. 
One complete revolution of the moon around I 
3 of the earth is accomplished in 20 days, 12 fao^ 
1 minutes and 3 aeconrls. Its day is therefore t 
B long as 14} of our days, and its night 14} tiniea 
Mig as our night. 
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DIRECTION OF n'.S nEVOI.UTION. 
1 The direction of the moon's revolutioQ aronnd the 
irth is the same as that of the earth upon her own 
ris. from east to west. And why? Because the 
Wwer which tlic earth exerts over the moon in control- 
hig its diurnal revolution must of necessity he eserted 
■ the direction of her own revolution, thus, by 
Boving attraction, pulling the moon also around h 




I 

-apiu 



TTIAT POWER. 
And what ia tlie power that overcomes thi; 
iry tangential force of tlio moon, owing to her rapii 
lotion around the axis of revolution, which propels 
er in the circuit of her diurnal course, and carries 
Br along with the eai-th in their yearly journey around 
ke Bnn ? It is magnetism or gravitation, just which 
Ba please to call it, for they are identical, and 
letism is caused by Bunlight. 



THE FORCES RECIPROCAL 

These forces of magnetic attraction between 
i-tii and moon arc necessarily mutnul, and just si 
ient to overcome the tangential force of this satellil 
id keep it forever nicely balanced in its orhit. 
All the satellites of all the primaries are governed 
f the same forces and laws, and exhibit nearly the 
ime phenomena as those of our moon, which we havi 
;re described. 



\ 
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DII'TICDXT PROBLEM. 

Having accounted, rationally, for the revolutioiis of 

I the planets upon their axes, tipon tiie priuciples of 

electrical attraction and repulsion, how shall we «o- 

count now for their annual revololiona around the sun? 

Tliis, we confess, is a subject much more abstruse, aud 

Uic problem is much more difficult to solve. But yet, 

t we believe that it is capable of being satisfactorily 

I solved, in accordance with tlie very same electrical 

I |)rinciples, which we have already fully explaiued and 

BBted. 

But before we proceed to do this, it is necessary for 
13 to state a few facts, which will aid materially in the 
Bolutioo of this problem. 



rniEcnos of motion. 
Not only do all the planets revolve one way upon 
tUoir axia, but they all move in one direction aroi 
[ the sun. Their motions, also, decrease in r^nlar 
t',portions and gradations as they recede from the 
fclffercury, for instance, moves in licr orbit one hundi 

ml eleven thonsand and ninety miles per liour — Venus 
B*ighty-one thousand — the Karth sisty-clght thousam 
■Mars fifty-six thousand — .Tnpitor twenty tliouai 
latum, according to Ferguson, eighteen thons&ud, 
Herschcl fifteen thousand. 



upon 
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THE LAWS OF MOTION. 

It will be seen that their movements are regulated 
by distance from the sun, combined with bulk, and we 
believe it to be a proposition capable of absolute de- 
monstration, that the decrease of the motion of all tlie 
planets in their several orbits, would be in exact pro- 
portion to the squares of their distances from the sun, 
if they were all the same bulk and density exactly 
taking the present ratio of their movements, as cor- 
rect data from which to draw conclusions. 

EXPLANATION OF ANNUAL REVOLUTION. 

Now, then, for the explanation of the annual revolu- 
tions of the planete. The sun seems to turn on his 
axis once in twenty-five days. That may be nothing 
but a seeming revolution, owing to the movement of 
its emanations in vast orbits as we have before re- 
marked, and which would convey that impression to 
an observer upon this globe ; but it may be real. Be 
that as it may, all the planets move the same way that 
the sun seems to revolve, and therefore, the same way 
that its emanations move in their orbits. 

Now by the influence of the rays of the sun moving 
with lightning speed in their orbital course, must the 
planets be all moved in one direction, since all their 
movements, both diurnal and annual, are governed 
entirely by the emanations of the sun, as we have seen. 
This is, doubtless, eiBTected by the amazing influence 
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•liich, as wo have ufinn a small .scale dcmonetr 
that opposite pokriticii havo upon eacli otlier, in ii 
bg tlie particles of the electric stream to follow eadi 
lUior, and to move with them citbcr atoms or u 

t pouderable matter. 

lUPORTAST QUERY ASSWKRED. 

" But why," it may bo asked, " does not this tendd 

■ electricity to control both atoms and masses! 

wnderable matter drag them outward, exactly ia I 

eof the course of its orbital movements?" 

( we havo seen, if they were moved outward 1 

Ifacir prcBcnt jmsition, they must become immodiat^ 

|ninns, and be drawn back by the positive sun. 

I, were not this the case, the inward possogoj 

I electric rays in their return, as we have 1 

[plained, to their sonrce, the sim, being with a 1!^ 

sing Epoeil as rapid as their outward emanation, mftf 

e a tendency somehow to neutralize tlic tangeniial 

Ibrcc, and at the same time aid in the propuleioi. t 

Bie plancU in their orbits, as the propelling fnrct 

Ibcy have auy, would be in the right directiou. 



MOTION OF COMETS. 
• The eccentric movements of the comets are produf 
f the operation of the same laws as the morcmci 
F ihe planets. In the most distant part of their otl 
% thousand millions of miles perhaps from the * 
iTen more, these wandering stars move very slow, i 
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tte arc of a circle almost irameasarable, having lo( 
^r charge of caloric and become minus. Tbe s 
bg positiTe, and thej- deeply negative, it be 
ert an attracting influence over tbera, A 
traction increases continually, in proportion as tl 
aaree of tbe dietanco decrease, they move swifter and 
jr until, as they approach the sun, they sometimes 
■ more than eight hundred thousand miles in an 
nr. At their perihelion, they are very near the sun, 
d become higlily positive as they revolve half round 
its intense blaze, and are propelled back again inUU 
io fields of apace with the same lightning speed thad 
By were attracted towards the great fount of all 
Qtion, by the repulsion of two positives. 

HOW WONDERFUL. I 

In view of wliat has been said in the precediMM 
lapters, how wonderful is the suhject of electr^l 
ly — how various and how magical are its agencies 1 
Btreanis down in the vivifying rays of the sun — 
tdckens and invigorates the sluggish pulsations of 
Itture — preserves the warmth of vitality — works all 
te countlsss myriads of chemical changes — clothes 
e cheek with the blush of health— spreads a rich 
irpet of green over the landscape — dresses the foitst 
in its foliage, and has, no doubt, a direct agency in 
tbe production and continuance of all the forms of 
both animal and vegetable life. 

But there is a reverse to tbip picture. Not alwayn 
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it in the exhibition of its wondrous pbcnotnt 
Q an aspect of snch blantJness and genial bcni 
, wreathing itself in sunny smiles. No 1 
HJittcnance sometimes gathers cither mysteriona 

r terriGc fearfulness. Sometimes it Btreams 
Fard from tlie poles, in splendid cornscjitions, and 
a bright coronal of lambent light at the zenith. 
iDmetimes it csliibits itself in the effiilgonco and 
Beeencc of the meteor's flash, and the meteoric slio' 
iDmetimcs it lenjis out from the flark foldings of 
torm- cloud, darts downward through the glcami 
miwst, and with a fearful energy which none 
nt Uod can wield, blasts everything it toucl 
lometinics it flames athwart the heavens in the 

the comet, as it speeds its erratic and liglitol 
Wurse, and makes the nations pale with forebodii 
mictimes it assumes the port, and majesty, and tci 
f the burning whirlwind — rushes forth upon Oie 
»ing of the Syroc, and sweeps with desolation the 
ins of Sahara. Sometimes it musters its all 
iiipotciit force in the dwp caverns of the 
jentre, and makes the globe tremble and reel ben< 
' the tramp of the earthquake, and melta rocks, 

pours rivers of lava from the crater's mouth, and hi 
_ enormous nmsE»3s of binning matter above the cloi 
leaves mountains from the depths of the oi 
md piles them in the sky. Such ahe some op 

frONDERPCL AOENCr&S OP ELECTBIClTy. 



'ne^^^l 
18 n^^^ 



CHAPTER XXXIII. 

AXIMAL ilAONETISM AND IMMATERIALITY OF MIND. 

Is a work devoted exclusively to the eulyect of 
electricity, and its mDltifoi'm agoacic;*, a passing 
notice of the mysterious subject of Animal Magnetism 
and tliP Immateriality of mind could not very appro- 
priately be omitted, since they both liave a connection 
j_;«f Bouie sort with the subjects thai have been dia- 
issed. 



■nVO EXTREMES KRRONEOUS. 

On tbe one band it lias been stoutly denied by 8ome 

animal magnetism is anytliing more or less than 

B arrant humbug, and, on the other, it has bcon as 

lUy affirmed by a few that mind is an imponderable 

laterial, or electricity e.'chibiting one of its ten thou- 

modilications. Now, our object will be.in a very 

jf manner, to prove that these two classes of indi- 

iduals are entirely incorrect in their opinions. Ani- 

magn^isni is not humbug, however much soever 

ay be sneered at, nor is mind material. 

might be expected that, in tliis connection, wo 

ive a history of the first discovery of animal 

by Mesmcr, and trace its rise and progress 

(333) 
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> the present ; but wc sliall omit this, for want fl 
' Toom, deeming It, also, uniicccssary, since it is so g 
rally known. 

To prove that animal magnetism is no hnmba^,^ 
} shall first state wliat we have seen, imder circumstanoes 
I where there could possibly be no collusion, no mistake, 
I nor deception. 



Jtiicr, 

-xpoa^H 
ninolflj^l 



CONGLtrsr\'E EXPERIMENTS. 
We have seen a deaf and dumb boy, about thlrte 
ror fourteen years of age, unknown to the magrnetiicr, 
having had no previous coiinecUon with Wm^ 
I placed upon a stage before an audience, there exp< 
I to the steady gaze of the magnetizer for a few miaul 

aud, while be was looking about upon the aadiead) 

with a smile of wondfi-mont at what was passing, we 
Fliaveeecn him suddenly fall asleep. After being pDt 
r in this magnetic condition, we have seen him phrooo- 
ilogically affected by the magnetizer in a variety of 
Ivays, although it was utterly impos.'^ible that the boy 
Ishould have known anything about phrenology, or. 
Indeed, any other science. When the development of 
I Benevolence was touched, he esliibited all the known 
■ indications of an cstremely charitable disposition; 
I when Acquisitiveness was affected by the magnetize 
i4e exhibited selfish and miserly dispositions, dirM 
■the reverse of the former; and when the orgOQ'^ 

Motion was touched, he danced about the stage i 

ninibly. 
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CONDITION OF CATELEPSY. 

We have seen the whole system catalepsized, and 
rendered rigid almost as marble. We have seen the 
eyes, in particular, so paralyzed, when wide open, that 
they would appear glassy and staring, like those of a 
wax figure, and in that condition we have seen a 
bright lamp held directly before the eye, without caus- 
ing a wink or the movement of a muscle, which proved 
conclusively that there could be no deception, since no 
man. with his eyes open and awake, could possibly 
80 control his muscles. 

EXTRACJTION OF TEETH. 

We have seen a person put into the magnetic sleep, 
and in that condition have seen the attempt made, 
before a large audience, to extract a tooth — have heard 
it broken ofiF with a snap, which resounded through 
the room — have seen the root dug out afterwards, and 
all this without a single scowl, or the movement of a 
muscle, or a single sigh, or groan, or symptom of 
pain. The brow of the sleeper was as calm and 
smooth during the whole operation as that of a sleep- 
ing infant. 

APPLICATION OF LUNAR CAUSTIC. 

Persons have been put into the magnetic sleep, and 
their eyes cauterized with lunar caustic, without the 
starting of a tear, while in that condition, or a wink, 
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f or the convulsion of a muscle ; aud even, it is well 
L autlieiitioatod, tliat limbs have been amputated wliil^ 
[ the statu of moBmcriG unconsciousn^s. 



'1 



LEOITDLITK CONGLDSIOSS. 
Kow, wliat concluaioDB Glionid we draw from all 
I thoBe facts ? Shall we, with dogged pertinacity in mi- 
I reasonable scepticism, deny the evidence of onr eensea? 
What other medium of ascertaining facts have we than 
our Bfinsca ; and if we deny their evidence, do we not 
tiiereliy discredit the very sources of all our know- 
ledge? Those who disbelieve the evidence of their own 
Bensos are the humbugged, instead of those who trust 
in it. Animal Magnetism, then, i3 a sublime science, 
instead of being a miserable delusion. ^h 

nrroRTANT extract. ^H 

The following extract from a letter of John Nee), 

Esq., of Portland, Mdlne. to the Rev. Mr. Pierpoint, of 

liostou, Masii., is very appropriate in this connection : 

" Seeing ia believing with most people ; with me, it 

I is not. Notwithstanding my respect for my own eyes, 

, and other senses, I am not wCling to believe, in all 

[ cases, according lo their testimony. If 1 did, I should 

[believe that a straight stick becomes crooked by 

I thrusting it into the water, and that men swallow half- 

L pence by the handful, op pcrhnpa thrust themselrot, 

bside out, and back again at i)lettsure. 

"But while, on the one hand, I do notbelieve mq 
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because I see, or think I sec ; on the other hand, I dare 
not disbelieve^ because I don't see. In other word?, I 
do not presome to didbelieve what I cannot understand 
nor explain, for the same reason, that I do not Mi^te 
always and at all times, according to appearances. 

" Thus mnch to prepare yon for the following, which 
I offer as a brief statement of facts : Five years uzo I 
was neither a belierer nor a disbeliever in animal 
magnetism, or mesmerism. The simple truth i?, that J 
knew nothing about it I had swallowed the rffx^rt 
of Dr. Franklin — I had never met with the proV-t of 
Jessien — and, like most people who had uo i'av^jj f^r 
distrust or disquietude, I had taken it for ;rr<i:jV"j V';at 
Mesmcr was a madman or a knave, and hU (ji'^'lf'lo 
and believers just of a piew with th^ir ma-t/'r. 
Observe-^I do not say tliat I Mi^r^'J thi- : but 1 ha/J 
become possessed of a sort of notion that •u'-h wa> tl>«; 
historical fact About this time I w^rrjt v^ Pro-, j'j'-ri'-/; 
with a view of satisfying myself a>>'jut TJi'-j/i'frj*;;j J'j't 
as I should have gone to Salem, in ot}j':'r dav> x/, *;!»v>fv 
myself about witchcraft — to Providence. Kb^/de I^Iar.d. 
I mean." 

IXTEimOATIOX. 

"There I entered into the inqnir}- patiently and care- 
fully, and with a sort of professional anxiety V, exj^/-e 
a miserable delusion. But I /:ame away jK^r-uad^rd of 
the truth. I did not go to «^;off— nordid I t-jmi^: awsjy 

to pray. But I went U} isatifsfy mvMjIf ri^\f$^Xiuy 
15 



338 A NEW PniLOSOPHT OF MATTEH. 

-what, if true, was likely to open to ns new views of 
the immaterial world. And I came away thorou^l; 
convinced that, after allowing what you plcaee for 
mistake, imposture, sympathy and imagination, Acre 
was at the bottom truth enough, and most alarmiiig 
and important ti'uth, to satisfy any reasonable inqidiCT, 
and to make further investigations a duly," 



RECORD OF EXPERIMENTS 
" I did make further investigations. I trietl ex]>eri- 
mcnts upon my own family — asleep and awake, in 
Bickuees and in health ; and upon others, taking can) 
that (he subject I o(wrali?(I upnri shnnhi never hnoio 
what was expected of him, or of her. Having prodaced 
many of the simpler phenomena, I stopped, afraid of 
tampering with thebrainsof healthy subjccta, and I waa 
not willing, with my limited knowledge of the science, 
to proceed further with the diseased than might bo 
desirable for immediate relief. I had produced a 
magnetic sleep, more or less profound, in several — 
cured the severest lieadaches, pains of the side, Ac. Ac, 
and on one occasion, the only time I ever made the 
attempt, had succeeded in aflfecting the stomach and 
bowels of a child, lying half asleep on the sofa, 

" I had seen cases of clairvoyance, but, though ine.v 
pHcable, and accompanied by strange coincidences, 
tlpy were not satixfaclonj. I am aware now that, as it 
is wfh all strangers to these manipulation^!, I had ex- 
pected '00 much. ^on|^^^(lij|M|^^om what Uap- 
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pened* Hence, I wms disappointed. There vas no 
opportonitT for collnaon. and there were manj fail- 
ores ; bnt still I saw enough to conrince me that there 
was a sort of spiritual rision — di^torbedr to be sore, 
and Terj indistinct, like that of a dreamer who sees 
things half awake — bat still a fision that might be 
tamed to good acoonnt after we should hare b eco m e 
familiar with the conditions upon which it is 
dsed." 



FAILUSES 50 PB0OF5 OF HnGZG, 

** That failures occurred : that moTtififa^/W iair 
pened — failnres which the man!pf:I&f67? x*id '.*^ Vii ^ § 
conld not themseWes accoant for : morrhkarkc:* f»jkz 
were likelj to throw an air of >-*ir !*«*-;•:-* r^T»r liie 
whole subject, and completer uLfit ifce l^irve^r* fcr 
performing, and the public from j»;d2Tii2r. iUi ar/': ttj- 
courage me: for jan such thlmri na*i ryrrrrT-w »:>. 
Franklin, and with Gal^aa:— vi-h EI-*rtr>>T n^^ 
with GalvaDbm. UnacwTOufcl*; faflar** !ia««i«« v, 
both, which neither conld eiplaia tfl dwi rr^It.V.nrt 
of the atmosphere and the mifaject w^r* hetwr mW- 
stood. It waa enoosh for me if anj ->«< -rperauinf 
was succesfol— fairlj conrfncTeri_4iui incanai-..* -/ 
being explained by an? knr.'rii Liir*. rhat I .larr^i. •: 
to be acqoainted widi. aldioaiii ?^n -iK.n»a-.vt '^. ..».•*, 
preceded or folfewed it »»a»hii« r v.nt.n.,*rt «? 
inveetigatioBs.'' 
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SATISFACTORY FACTS. 
" Briefly, therefore, allow me to state that 1 
I tertain do doubt reepcctiDg the prodigious aiigmeut- 
I Btioo of strength in the patient, at the will of 
f the operator ; respecting the clairvoyance of the Bob- 
I ject ; respecting hia power of jKrceiving without the 
r use of tiis eyes ; of tasting and feeling with the orgaaa 
I of another ; of the communication hy h^cU l)etween the 
I operator and the subject, without laagnage, sign or 
I touch ; of the reality of the mesmeric sleep ; of IJia 
[ power in a sleeper of seeing objects at a dLatance — 
\ perhaps at any distance — nor any doubt respectiag 
I any Olio class of the phenomena supposed to accom] 
I the mesmeric manifestations. All this I believe, 
s much as I believe in galvanism, electricity, pnenmip' 
tics, or the powers of the alphabet; and, upon pre- 
cisely the same cvndcnce, that is, upon the evidence <rf 
my sensea — after loi^ and patient e.\aminations, 
all the powers of my understanding, after numl 
experiments, conducted with the gi-eatest poi 
care, and under circumstances where, trusting 
nobody but myself, there was no opportunity for 
k-dion, and — as I conscientiously believe — none for miB- 
I'take or imposture. 

" As I heartily approve the object of Dr. Collyer in 

establishing his Magazine, I have no sort of objection 

to the use I understand he desires to tuake of 

I timonv in the matter." 



I 






CHAPTER XXXIY. 



THE AGENT OF THESE TCOND 



Taking it for graated, Ibat ADimal Magnetism 
real, and no trick or legerdemain, practiced to deli 
the credulous, what is tlie real agent that perfo: 
these wonders? What forniB that chain of commi 
cation between the magnetizer, and the magnetized, by 
which the one can paralyze the muscles of tlie other, 
put him into a deep magnetic sleep, or control his 
motions, bj means of certain manipulations, 
simply looking at him ; for there certainly must be 
kain of communication of some sort, or there woi 
p no Buch effects as we witness. We believe that 
aia is formed by eledricity, which is infused by 
i^netizcr into the system of the magnetized. What 
3 it — what else can it be ? It certainly must bo 
me agent. For never was there an effect without a 
lUBC, and electricity is the only agent known to us, 
^bose operations would indicate, that it is capable of 
rodueing such surprising results. But how is it com- 
inicated? A solution to this problem can be found 
f examining the influence which mind exerts ovot^ 
nponderable matter. 

■ (3«) 
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POWKU OF WILL. 
What is the comiuunicating agent between miod and 
the muscieB of onc'a own system, for iustonce, by which 
tiie niuscles obey the dictates of the will ? Animal 
I electricity doubtless, which, aa we have seen, ia iuhaled 
I with the oxygon, and which resides in the brain and 
I nervous system ; for these are notliing but u vast con- 
geries of very fine blood vessels, and this would, there- 
' fere, not claah with the proportion, that electricity 
I residos in the blood. When we will to extend an arm, 
the animal electricity obeys the dictate of mind, and 
j irritates the extending musclea so that they J>erl 
the work they were bidden. 




THE WILL CONTROLS TlIK HAaNETKlNQ AGB3 

Now, by this powei-, which the mind can exert I 
the impondtirable principle, the magnetJzer is enalj 
by an energetic and concentrated effort of his will, to 
Bend the electricity of his own CTatem into the system 
I of another, and produce by the continued action of 
the will over the mysterioua agent, all tJie phenomena 
which we witness in magnetic somnambulism. ^^H 

MIND NOT ELECTRICnr. ^^| 

This animal electricity is, therefore, not mind, B? 

Bome would afBrm. It eshibita no governing will of 

f its own, nor does it manifest thought or design in any 

I department of its operations But it is under the con- 
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trol entirely of mind, or will, in obedience with iU 
own organic laws ; for, where it ia uot controlled I 
ijiau, it does the wortc of Deity and ia governed by tlifl J 
"ill of the GREAT ETERNAL. 



PREVIOOS REMARKS LONG PTTBLISUKD. 
What precedes in thcac pages, apon the subject oPl 
Animal Ma^eti^m, was published in 1843, in the fin 
edition of this work. During the interval of fift© 
years, many new facta, respecting this mysteriort 
power, have been accumulated, which have established I 
its verity as a science beyond controvei-sy. 

rSPIRrnjAl, PHKSOMEKA. 
Since tliat period, a new class of phenomena have 
startled tlio world. It is confidently claimed that dis- 
embodied spirits, who once dwelt on this sphere, now 
perform all the wonderful exploits of the mesmerizers, 
Hid control the medium aud the clairvoyant as per- 
itly aa Mesmer could, and make communications 
rough them to the astonished world. 

INTERESTING CONTllOVERST. 

r A warm controversy has lately sprung up between 

i modern spirituralists and some of the disciples 

I Mesmer. The latter declare that these pretended 

jfluences, manifestations and communications from the 

irit land, are deceptive, and tliat they should all be 

referred to mesmeric principles and agencies without 

ttie intervention of Bpirita at all. 
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OUR OPiSlOS. 
We have witnessed the pht-nomena of bod 
lam and Spiritualism, and liarc carefully and impiu-- 
tiallj investigated botJt. From our iuvestigatioDS wo 

(conclude, tbat tlie properly ascertatned and well au- 
thenticated phenomena of both, are correct. If the 
vnU of the mcsmerizer, in the body can control clee- 
tricitj, so as to get possession of the muscles, and tncu- 
tal facultioe, and tongue of the medium and clairvoy- 
ant, there is no reason at all, why the disembodied v 
or viind., wliose powers and knowledge of appropria) 

IinEtrumcntalities must be vastly increased, should I 
get possession, in the very same way, and by the very 
same agent, electricity, which is, as wo have showa, 
andor the control of will. 



rvoy- 

very 
lOWB, I 



CORISTUNS AlAKUED. 
These assumptions will doubtless very much alarm 
some timid Christian;!, who do not see the (joaring 
of them upon their belief. But why siiauJd tli^ 
The Bible, which they revere, and out/lit to revere^ 
/uU of just such startling manifestations from i 
»irit-land. 



SATAN'S KXPL01T& 

Satan is generally regarded, by orthodox tikti 

^ans, &6 a disembodied spiritual existence, and J 

viiai has lie done? Why, by the exci'lion of^ 
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mighty will, the Saviour was carried from the far dis- 
tant wilderness to Jerusalem, and was ** set upon a 
pinnacle of the temple " in the hour of his temptation. 
Again, by another exertion of that mighty will, the 
Saviour was transferred bodily to "an exceeding 
high mountain," and, by mesmeric agency, or some 
other mysterious but powerful agency, " all the king- 
doms of the world, and the glory of them," were made 
to pass in review before him. Now these are not 
Elusions. They are realities, which are recorded by 
St. Matthew. 



MANIFESTATIONS TO JOB. 

In the temptations and aflflictions of Job, Satan per- 
formed several equally wonderful exploits. He influ- 
enced the Sabeans to "take away Job's oxen and 
asses," and to " slay " all his servants, but a single 
messenger ; he controlled the lightning of the clouds, 
and with it blasted his flocks ; he influenced the Chal- 
deans to steal his camels ; he brought up " a great wind 
from the tvildemess" and therewith crushed the house 
of Job's " eldest son," and killed all his children ; and 
finally, to cap the climax, he smote Job with sore boils 
from the crown of his head to the soles of his feet, and 
all but took his life. 

By what agency did he do those wondrous exploits? 
Doubtless by the exertion of a powerful will, con- 
trolling the elements of destruction that did the work. 
15* 
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IN ACCORDANCE "WITH ODR THEOET. 
Tbis ia exactly in accordance with our theory, i 
miud, or ita controlling power, the wiU, governs I 
imponderable principle, whether that vrill be c 
or (li^embodied. 

THK BIBLE FAVORS THIS VIEW. 
The Bible, too, favors this idea. In ita languaj 
the devil leads " the children of disobedience" 
tive at Hia will," the very power, you will perceive, 
and the very agency, too, by which the mesraerizer 
controls his Bubject. 

SNEERS ANTICIPATED. 
Since we have alluded to the actual existence of a 
being called Satan, and gravely mentioned some of his 
exploits, as thougli they were actualizes, we anticipate 
that Bome of those same spiritualists, tlie peculiar phe- 
nomena of whose belief we are defending from the 
assaults of its opponents, will burst out into a loud 
and derisive " ha, ha, ha," and indulge in some witti- 
cisms about " our gret^ Almighty, dub-fooUd king of 
hSi." But why shovid they. They claim that disem- 
bodied spirits tip tables, elevate them from the floor, 
make them dance around the room, and a variety of 
other wonderful foata, and now why should they ob- 
ject to these, exploita of a disembodied Satan ? By bo 
doin^, they are just as unreasonable as those vho. 
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"^^ake assaults upon their belief, and bring the phc- 
Hfmiena of their spiritual manifestations into discredit. 

THEIB ANSWER. 

" Oh, sir," say they, " the great revelator, Andrew 
Jackson Davis, has communications from the spiritr 
land, that there is no such being any where in the uni- 
verse as Satan, and that there is no such place any 
where as the prison-house of hell, and all the spirits," 
say they, " through all our mediums assert the same 
thing." 

OUR REPLY. 

There are consummate liars in the body. May 
there not be just as consummate disembodied liars ? 
We think there may be, and, indeed, that there is. In 
a very antiquated book, somewhat despised to be 
sure by some, but none the worse for that, we read 
that there is an old falsifier so outrageously untruth- 
ful, that he is called " the FatJier of lies" for his pecu- 
liar eminence in that line. Now, who knows but that 
he appeared to Andrew Jackson Davis on the "mount 
of vision,'^ just as he did to our Saviour on that " ex- 
ceeding high mountain" of old, called himself the 
spirit of the sage Swedenborg, and presented him 
with that wondrous Magic Staff, upon which he has 
leaned so confidingly ever since ? This is just like 
one of the deceptive tricks, for which the hoary old 
falsifier of the universe is peculiarly famous. 
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PECULIAR PBOMPXINGS. 

Somehow it happens that the spirits, in their nuuii- 

festatioDS through most of the mediums, declare that 

there are do disembodied devils ; that thoro ia no 

hell ; that the accouut of creatioa in Genesis k alt 

' faUe; and that everybody ia freed from the shackles 

I of priestcraft, aad perfectly happy iu the disembodied 

state. 

Now, who can tell but that these spirits who i 
these Btatments arc diaemliodied liara ? 

We are commanded in that antiquated book, j 
ia ao much sneered at by some, to " try the spil 
Now, leaviug all the otlicr spirits oat of thefl 
tion, we will, by the teat of fact ttud of science, " 
the one who presented the Magic Staff to Aqi 
J. Davis, and revealed to him that Motes' account 4 
I creation in Omesis is false and unphxlosophical. 
not believe this assertion of that spirit. And 1 
Because we can show that the assertion ia/alae b 
[ retU /acts in the case. 



MOTIVES OP TIUT BPIBIT. 
If the spii'it that presented to Andrew Jadrmn 
E Davis upon the " Mount of Vision " that wondrous 
" Magic Staff," upon which he has since so implicitly 
relied, counterfeited Swodcuborg, and in that counter- 
feit personification, made revelations to Davis, and tf 
ho was, indeed, tliat migUly apostate spirit, deu 
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nated " the Father of lies,^^ he liad a definite object in 
those revelations. Now, what was his motive ? for he 
is the perfection of foxy cunning ? Why^ for exam- 
ple, should he wish to discredit the Mosaic account of 
creation ? Because, forsooth, in that account his own 
Tile acts and agencies in the garden of Eden are re- 
corded. So ahnightj mean, malicious, and untruthful 
is he, that if he be not really ashamed of his own eii- 
istence, yet he wishes, by himself and his agents, both 
embodied and disembodied, to ignore and deny that ex- 
istence, so that he may the more effectually and suc- 
cessfully deceive the world, and mislead men to ruin. 

Again, what motive could he, by himself or his 
ag^its, embodied or disembodied, have, in denying the 
final resurrection of the body ? Because Jesus Christ, 
his conqueror, had, in our own proper human nature, 
by his own triumphant victory over this arch-apostate 
of the universe, rescued man from that very death 
which was entailed upon him by the subtle deceptions 
of that apostate — ^because he has become " the resur- 
rection and the life," having actually, by virtue of his 
conquest over that dark spirit of malice, raised 
his own real body from the dead, since he says to the 
unbelieving, '^ handle me, for a spirit hath not flesh 
and bones as ye see me have," and because he has 
pledged the immutable veracity of the Eternal, that he 
will raise again the actual bodies of the whole human 
race. 

Again, why should that " Father of lies " wish to 
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discredit the Uoaaic accoout of the ddwje ? For the 
test of all reasons — because, if, by liiinself nr his 
igents, embodied or disembodied, he admitted Uie 
Vruth of tliat BccouLt, he would tliereby nnwittingly 
idmit the Mosaic account of creation, and lie is alto- 
[ether too expert aod cunning a logician, or ratlier we 
more appropriately say sopliial, for that. 



We s 



OUR llOTIVEE 

not about to engage in a tlieologieal dit 

That would not at all comport with Ihc design 

id character of tins work. Wo intend simply to 

TitY" that spirit (who mndo Uie revelationa to An.- 

Irew Jackson Davia, that the Mosaic account of creo- 

tion and the deluge is untrno,) by the facta and rea- 

BoningR and logical deductions of sciEh'CE, ajid incon- 

trovertibly prove by acimcf: ths/ulsiti/ of his assertiona 

^-and revelations, spirit though he be, for a spirit can' 

by the stern test of facts and logic as well as 

iphist in the form. 

In closing up this work, wc make this " trial 
cause both Christians and infidels have, in some 
drawn the conclusion from tlie fii'st edition of 
work, that it favored skepticism, whereas such was 
not our intention, and rightly understood, wc trnaC 
tliat it will have directly the contranj tendency 

To be sure, we /earlassli/ investigate, whether 

science, or theology, oj- logic, or in any departii 

knowledge, where we find subjects worth ioi 



j^-and 1 
^pBophi 
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tagating, never trembling lest truth should be eclipsed 
<Nr error made triumphant by intense examination. 
Any theory, or any system, or any opinion that will 
not bear the scorching rays of light, ought to perish, 

IN ACCORDANCE WITH OUR DESIGN. 

The investigation of the wondrous phenomena of 
creation, and the origin of our globe, is moreover in 
exact accordance with the object of our work — the 
examination of the origin of the maiier and its laws 
with which we are acquainted. That investigation 
we shall commence in the next chapter. 



CHAPTER XXXV, 



1 DSFKIfDED BT SCIBMCX. 



A SUBJECT more popular and attractive to the massca 
tlmn tlie above, might, we arc well aware, have been 
selected for disciission ; for the public taste has, in a 
moasure, been vitiated by the too great prevalence of 
frivolous rcadiug matter, but none more intrinsically 
importaiil can be named among all the various topics 
of remark. For certainly, to no higher or nobler pur- 
pose can the powers of mind, the force of argument, or 
the developments of science be devoted, than to the 
defence of the word and unimpeachable veracity of 
Him who established all mental, moral, and physical 
law from the assaults which have from time to time 
been made upon them. 

THE NECESSir?NQF DEFENCE STRANGK 

Strange, indeed, is it, tfi&t^hcre should be any ne- 
cessity for such a defence ; but y<(tit is as ti-ue ns it is 
strange. With the most plausible >sph is tries— with 
an almost unlimited invention of petty^nibblcs and 
objections — with an untiring industry, wVtliy of a 
better cause, sometimes even with a rankliug'i spiteful, 
and burning malice, the very incarnation oAthe pit, 
■have tliat word and veracity been assailed. 
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ASSACLTS AIMED CniEPLY AT GENESia 

linst no poiut of tlie citadel of truth, bavi? all 

e resources of opposition and error been marshalled 

1 more ingenuity, or nrged with greater Tehemence, 

r hurled with more dexterity and bitterness, than 

[ainst the Mosaic history of creation aod the deluge, 

mi the testimony of inspiration res^iectiiig the Gnal 

conflagratioD of our system. 
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FANCIED SUCCESS 
'. And such has sometimes been the fancied success of 
e assaults, that a loud shout of triumphant exulta- 
tion has rung through Cliristendom, as tliough thS 
iioprcgnable walla of that citadel had been battered 
■ down; and the champions of truth have sometimes 
^UDrned pale, and felt the anchor of their hope giving 
^THiy and trembled for the consequences, and have, 
under the influence of such fear, sometimes made hd- 
necessary and unjustifiable concessions, and thereby in 
a measure weakened the positions which they shoulfl 
have maintained unflinchingly, without one single iota 
of compromise, keeping ever before them in characters 
Lbright as the poneillings of the sunbeam, " Truth u 
^g/nighti/ and will prevail." 



I 
I 
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ODR DESIGN. 

With unlimited confidence in the immovable stability 

and everlasting endurance of this great proposition, 

Tre shall proceed to defend the truth of the Moaaial 
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ibistory of creation and tlie deluge, from the assnoltt 
iirliich have been made upon it; aud shall attempt to 
ehotf wlici'cia ii^jury has been etistained, by tiie zealoiu 
but ill - advised and misdirected efforts of the chain- 
pious of revelation. 

PRELIumARIES. 
That wc may proceed uuderstandlngly aad systemati- 
cally to llie performanco of our task, we will fii-sl mark 
out the whole lictd of controversy, and define it^boanil- 
aries, and reconnoitre the precise jwsition of opponenw 
(for we shall recognize the tn'al of that false spirit 
through his agents), and describe their armor, and the 
weapons in which they trust for oS'cRsivo and defen- 
sive warfare. 



TWO DlViaiONS. 
Marshalled in two grand diviaiona, the < 
of revelation are arrayed in hostility to the 1 
history of the oi-igin of the earth, the deluge, aiu 
prophecy respecting the conflagration and re-form 
of our globe, mainly upOQ the ground or vitliia 
fleld of reason and science, and upon that gronW 
within that field wc shall meet them. 



FIRST DIVISION. 

The champions of a rank and bold infidelity het 

division. They utterly deny both the authentitntj 

the litcrality of Qcnosis and the Bible genora]^ 




Be, as they ofGrm, it is inconsistent with reason— 
. because iLerc are (liitcrepanctes in tlie account of crear • 
itself, wUicii cannot bo satisfactorily cxpUined 
1 reconciled, aud because it conflicts, as they affirm, 
rith all the known facL'i of science and Geology, 



SECOND DIVISION. 
t The advocates of the dreamy fantasies of SwedeDs 1 
; head the other division, and, although apparentlg' j 
discarding the bold assumptions of infidelity, aa untrue, J 
they are, neverthelesss, equally enemies of the truth, i 
and inculcate a less open and reckless, but more subtle I 

f dangerous infidelity, inasmuch as its plausibla I 
istries are much better calculated to mislead anci J 
ive the unwary. 






THEIR ADMISSIONS. 
They admit, it is true, that Genesis is authentic, bufc ] 
yet entirely fritter away its truth, by denying its liter- , 
. They affirm that there was no such creation 
deluge, as a literal construction of the history 
lid indicate, but that the first eleven chapters of 
Genesis is an allegory, incomprehensible to the mass of 
mankind — that the key to this allegory was lost to th9 j 
world at the confusion of tongues — that Frcderio 
lanucl Swedenboi^ has found it, a special revelation 
bTing been made to him respecting it, and that he and 
initiated followers can alone unlock tlie hidden 
ma of its mysteries. 
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WORTHY OP AITHSTIOS. 
Itis, furlliermore, wortby of record and roruembranoi^ 
that tlie cliampiona who head thin division of tlie forces 
of error nse precisely the eame arguments against the 
lileralitif of Genesis, that the champions who head the 
otlier wing o( opposition to truth, do against its auAen- 
tieily. And wherein, then, ia the difference, in reality, 
between them? There certainly is none, except that 
the infidelity of Swedeaborgianism ia the subtles t «w| ' 
moBt dangerous of the two. ^^^| 

LATKR KEVELATI0N3 ^^^ 

In just accordance with the inference above, Fred- 
eric Emanuel Sweden borg has become vnier in the spirit 
land than he was in the form, and has communicated 
that increased wisdom in a revelation to the favored 
Andrew Jackson Davis, probably when he made Mm 
tlio magnificent present of that wondrous " Afatjia 
Staff," on the " Mount of Vision," By tliis later reve- 
lation of the spirit of the disembodied Swcdenborg, 
through Davis, he shows concluaiveiy that he has pone 
clean over to the first batialton of opiwscrs, and now 
discards Genesis altogether as tlio production of dc- 
Bigning priestcraft. Now. who does not see in all dlit 
nonsense the dodging of an artful and lyiuj 
like the ai-ch-aposlate ? 

Wo will here give a brief outline of the argi 
both against the antlicnticity and literality of Qeneeie, 
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and then attempt to sliow that their reasoning is falsfl 
and incondus 

OCTLINE OF ARCUMEST, 
They affirm that there are discrepancies in the Mo- 
saic account of creation itself, which cannot be recon- 
ciled, inasmuch as it is said that light was created 
u;>on the Jirsl day, whereas the sun was not, according 
to the aame account, created until the fourth day, and 
they therefore affirm that the whole history is unphilo^ 
sophical, fiincG light could not exist before the Bun^ 
that, if the record of the six days' creation l>e intended 
to be regarded as literal, the world ia not, according 
to that history, but about six thousand years old, 
, which, as they affirm, conflicts with the known and 



i 

rnowledged facts of Geology, by which it is proTej^^H 
be myriads of ages more — that it is contrary ts^'^H 
Igrery principle of reason and pliilosophy to suppose 
jBbat the deluge sliould so overflow the whole earth, as 
jJBBabmerge it beneath the water fifteen cubits below 
Ac tops of the higEiest mountains, and that the entire 
Ipatory is, tliereforc, altogether nnworthy of belief, if 
{(Bgarded as anything bnt an ingenious allegory. ^m 

OXTR PROPOSmON. ^| 

. Now, in answer to these abjections of Swedenbor- 
J^anisra and infidelity, we shall assume the proposition, 
ftat tlie history contained in the first eleven ehaptera i 
tft Genesie is both authentic and literal, and that, if the 
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original Hebrew be properly constnied and undwrslood, 
that history docs not conflict at all with the knonn «■< 
Lacknowledged fftctfl of geology, nor with any i 
)rinclp]c of reason or philosopliy. 



4 

ilood, 

I 



UNWARRANTABLE ADMISSIONS. 
We are aware that, in thus assaming that the hid 
I la both authentic and strictly literal, we object to «t^ 
I tain admissions which have been made by tlie chain- 
I pions and defenders of the Mosaic account. But, in 
I justification of such a course we have reasons to nrge, 
I the validity of which forcibly impress our own mind^ 
I "We think those admissions have been very incauticrt 
I find injudicioiiely, as well as unjustifiably made,! 
1 iiave, in many cases, materially weakened the d^ 
I of those champions, and unnecessarily, in som« < 
I given their opponents the decided advanti^e i 
I discussion. 

PRINCIPLES OF INTKRPRKTAXrON. 
It is a settled principle of interpretation, we bcJ 
and one perfectly correct, that, in an ap])arent i 
tion of facts, if there be nothing preceding it, ( 
the narration itself, which indicates a fi^ire, a p 

1 allegory, it is uniformly to be regarded aa It 

Any other rule would inevitably introduce compt«t» 

confusion and perplexing uncertainty into the medium 

for the conveyance of thought or of intellectual^ 

kpreseions from mind to mind, and every man, hoiR 
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wild and crazy in his notions of things, would accom- 
modate the language to his own mental vagaries, and 
build upon it his own peculiar fabric of mysticism, 
having his own peculiar key to unlock its meaning. 

EULB OP INTERPRETATION. 

It is then, we say, an established rule of interpreta- 
tion, that every statement, purporting to be a state- 
ment of facts, should be construed literally, according 
to the comprehenslin of unsophisticated minds, unless 
the narrator intimates, by either the text or context, 
that he is uttering or writing parables or allegories. 

APPLICATION OP THE RULE. 

Now let US apply this rule to the' matter under dis- 
cussion. There is no indication whatever, in the Mo- 
saic account of creation, of any thing but a plain, 
straight-forward narrative of events, which actually 
and literally transpired, exactly in the order in whicli 
they were described. Any other hypothesis woul^ 
create confusion in our ideas — ^would send the honest 
inquirer after truth afloat upon a dark and wild ocean 
of doubt and uncertainty, without compass, or rudder, 
or helmsman. 

SOMETHING CONCLUSIVE. 

There is something, for illustration, directly to the 
point in the matter under discussion. When it is 
affirmed in the narrative of Genesis, that " the evening 
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and the morning were the first day," we must eitlitr 
rt-gard it as a f^iugle revolution of the Piu-Ui upon iU 
a\i?, whieh conatitutea a literal "evewinp and tnont-i 
iiilf." or clee the moment we depart from its strict 
lilerulity, and admit tliat the days ppokon of might be 
caoli of tliem many hundreds or many tliouiiiands of 
years or ages, we can then act no boundaries at all l*- 
tlio extent of the fignre, and at once lose Bight of all 
reliable landmarks in tlie discussion. 



PLAUSIBLB OBJECTION. ,1 

The olyoflor may thru vti-y plaii-ibly ami jii-lifiably 
declare that we have no authority whatever to assert, 
for the sake of convenience, or to help onrselves out of 
a dilemma, that a part of tlie narrative of Genesis is 
figurative and a part literal. He may very jostly 
require that we should make the narrative either 
entirely figurative or entirely literal, and not make it the 
one or the other, just so far as it may happen to snit 
onr purposes of convenience. We cheerfully, and 
mmt, in hones^, concede that he is right in the re- 
quirement. 

NOT TOO MUCH CONCEDED. 

But it may be asked by some of the champions of 

revelation, whether, by assuming this position of strict 

literaUty, we do not, in fact, deny the well attested 




Tacts of Geology. Not at all. For we consider! 
well-aathentk-ated and indinpittablc fact of Geolog; 
jiist as worthy of im])licit hclief, aa an equally well- 
Bntlienticatcd and indis'putable fact of rcTclation ; for 
both facta had Uieir origin in the same reliable source, 
and both emanated from the same fountain of eternal 

^PORiaiN OF OEOLOGT AKD RETV'iaATION IDENTICAL. 
The same Being, whose hand, in the exertion of ita 
resiatloss Omnipotence, formed and moulded each geo- 
logical stratification of the globe, in its respectire 
order, gave utterance also to each recorded fact and 
event mentioned in revelation. Both geology and 
H«eveIation must, then, of iieeensity harmonize i)erfectly, 
^■bd instead of conflicting, as the sceptic affirms, must 
^Mrtitually corroborate the truth of each other. Instead, 
Hlherefore, of attempting in this discussion (o array 
^ptvolation against the facta of science, or science 
*" n^inst the fads of revelation, we shall regard them 
both as equally true and equally worthy of implicit 
confidence, and shall use them as mutual eliicldators of 
ich others n 



GOD QUITE AS WISE AS MAN. | 

Now, one thought more upon the subject of strict 

Sterality, and we will dismiss the subject. The great 

mtain of all wisdom and knowledge must be qnite 

I felicitous in his choice of language to convey his 

16 
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meaning, as the most critical and a^ute philoli^ | 
Qc uses no word at landom, or looselj and amUgt I 
oosly when conveying tiis thoughts and pnrpMtt, I 
even though he conveyed them throuyk the mind of 
. another. Every phrase signifies precisely what it wu 1 
intended to signify. He must, also, know perfectly tlie 
mental calibre and strength of understanding of those 
to whom lio condescends to communicate his thonght^ 
When, for instance, he made a revelation to man. he 
knew precisely what man was, and of course he made 
it to be understood by man, or else it was no revela^ 
at all ; for that which purports to be a revelation, 
must, of coarse, be communicated in language lo U 
wnderslood by those to whom it is addressed, or else it 
is no revelation certainly, hut a tantalizing deception — 
a mockery, to which no pure and benevolent being 
would stoop. 



VALID CONCLUSION}. ^H 

We draw this conclusion, then, from what lias mV 
said, that, when the Deity made a plain statomcnl of 
certain facts, as those regarding creation, he expected, 
doubtless, that they would be received <is facts ad- 
dressed to the comprehension of common minds. Any 
other supposition would Ije a Hbel upon the fount aia 
of all wisdom and knowledge. 



CHAPTER XXXVI 



CORBECr JNVSKESCK, 



Wb mast, from our deductions, regard the Mosaic 
account as literally true, and proceed, as best we can, 
to show how the facts of geology can be reconciled 
with that account, or that account with the facts of 
geology ; for we hold it to be a proposition, capable of 
incontrovertible proof, that every fact made known 
by Deity in the revelation of his creation has its cor- 
responding fact in geology, which exactly coincides, 
and must of necessity exactly coincide with it, whether, 
with our limited research and finite powers of mind, 
we can discover that coincidence or not. 

CRmCAL DEDUCTION. 

We will now commence a careful and critical re- 
view of the history of creation in Genesis, and ex- 
amine it step by step to ascertain its real meaning, 
bringing in the aid of science and reason to explain 
and elucidate its extreme brevity. 

CREATION. 

When it is said that — "In the beginning God 
created the heavens and the earth," it is generally 
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, XEw riiiLosopnT of matter. 
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Bnnderstood by the phrase that the Deity then orijra- 
■ 'OfoJ from nonenlily, the material out of which 
[ Bj'stem was foimcd. 



icjn^™ 



ASSUMPnONS IMPOLTTIC. 

Now, in a discussion where important tratbs ai 

I Btake, we regard it as a very inexpedient polii 

assume that anything is a positive fact, past contro- 

Torsy. contradiction, or doubt, if it be at all doubtful. 

I Buch an unwise course only weakens the position it 

[ was intended to strengthen, and gives an opponent of 

1 real trutli a decided advantage. Snch has been the 

I ease, in our estimation, with regard to the first verse 

I of Genesis. The original Hebrew word, translAlol 

^rcof-ed" in that connection, does not necessarily 

I signify an absolute origination of mat<?rial from 

I oothing, for the word is used elsewhere to agnify the 

rnodification of material which already existed, and 

vire shall not, therefore, for the reasons before Htate4| 

consider it, since such an assumption is not 
I essential to the validly of our argument. 



CONCLUSION. 
That mnlcrtal, we arc willing to concede, 
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a aught that appears in the Hebrew idiom, hsTO 
exiatCi^Sn other forma for untold ages prerions to thie 
grand cvcnKand might, fnr anght we can say toj 
contrary, have undergone ten thousand various i 
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brmatlotiB before, in accordance with the phenomena 
d ceaseless cEtange which astronomy icveals. 

NOTIIINQ ESSKNTIAL CONCEDED. 
In conceding this point, we concede nothing worth 
mtroversy to the objector. It is entirely immaterial 
I our argument whether it were then originated, or 
hetber it bad undergone innumerable ciiangcs and 
lodificationa previously. 

WHAT WE DO NOT CONCEDE. 

Let it not, however, for a moment be understood 

bat in making this conccijsion we concede also that 

he same ntatci'ial might have existed elemaUy and 

sen nnoriginated ; for we admitnosuchthing. There 

Ma a period of time in tlie untold ages of the past 

ben it must, in the very inherent necessity of things, 

ive been originated from nonentity. For it could 

«ily be shown, by a process of incontrovertible 

reasoning, which, however, is foreign from the present 

diacussion, that tliere could not possibly exist together 

'0 co-eternal, self-esistent essences ; so that, if mind 

eternal, Tnaltcr cannot be, and must, therefore, of 

ity, be under the control of that eternal mind, 

id must have been originated. 

"CREATE" DOES NOT ALWAYS SIGNIFY ORIGINATION. 

The Hebrew word which is here translated " create," 
8 used in several other parts of the Old Testament to 

di/y matter already existing. 
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SIIiERRAL CnANCES. 
As we shull be required, in Ihe proper illastration 
of our subject, to lake notice of the Tarious clianges 
. -wliicli arc going on (unong tlic sjstcms of tlie starnr 
L heaTcns, it may not be inappropriate licre to make the 
passing remark, tliat the very fact of those ctiang^ 
proves that matter is not eternal, for, if it were it 
\ Tfould not change, and that the self-esistent and eter- 
nal Essence which produces and controls these changes 
must liimsdf be vnchangeabh and everlastingly 4iM 



STAUTLING raRNOUKN.\, 
We will now glance at some of the startling phe- 

! nomena of mutation which Astronomy reveals, aj 
tltat we may call in the important aid of analogy to 
the defence of the positions, which we may, hereafter, 
assume. And here we will introduce several facts from 
Biirritt'a Geography of the Heavens, fi-om which wo 
design to draw certain conclusions. They relate to 
the wonderful difuippcarance and re-formation of 

I fitars or suns. 



"Two hundred and fifty ye.ira ago, a bright 
I shone, five degrees north-northeast of the star Capli, 
in the constellation of Cassiopeia, where now 13 & 
I dark void ! 

"On tlie 8th of November, li»72. Tycho Brabo and 
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Cornelius Gemma saw a star in the constellation of 
Cassiopeia, which became, all at once, so brilliant, that 
it surpassed the splendor of the brightest planets, and 
might be seen even at noonday I Gradually, this great 
brilliancy diminished, until the 15th of March, 1753, 
when, without moving from its place, it becc^e utterly 
extinct." 

APPEARANCE OP THE PHENOMENA. 

'* Its color, during this time, exhibited all the phe- 
nomena of a prodigious flame — first it was of a daz- 
zling white, then of a reddish yellow, and lastly of 
an ashy paleness, in which its light expired. It is 
impossible, says Mrs. Somerville, to imagine anything 
more tremendous than a conflagration that could be 
visible at such a distance. It was seen for sixteen 
months." 

OPINIONS OP ASTRONOMERS. 

" Some astronomers imagined that it would reap- 
pear again after 150 years ; but it has never been dis- 
covered since. This phenomena alarmed all the as- 
tronomers of the age, who beheld it ; and many of 
them wrote dissertations concerning it." 

CONFLAGRATION OP ANOTHER STAR. 

" Another instance of the same kind was observed 
in 1604, when a star of the first magnitude suddenly 
appeared in the right foot of Ophiuchus. It pre- 
sented, like the former, all the phenomena of a pro- 
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digtouB flame, being, at first, of a daEzling white, then 
of a i-eddisli jellow, and lastly, of a leaden paleite^« ; 
in which its light exjnred. Tbese inetaocci; prova 
that the stars are subject to great pliy^cal revolu- 
tions." 

PROF. TTNCE'S BEUABXa 
" Rev. Professor Vince, one of the most learned and 
pious astronomers of the age, has this remark : The 
disappearance of the stars may be the destruction nt 
tlicir Bystcra at the time appointed by the Deity for 
the probation of its iuhabitanta ; and the appearance 
of new stars mny be the formation of new systems far 
new races of beings then called into existence to adore 
the works of the Creator." 

CONTINOAL CnANOES, 
" Tlius, we may conceive the Deity to have been 
employed from all eternity, and ttms lie may continue 
to be employed for endless ages ; forming new systems 
of beings to adore him ; and transplanting beings 
already formed into happier regions, who will con- 
tinue to rise higher and higher iu their enjoyments, 
and go on to contemplate system after system through 
the boundless universe," 

OPINION OF LA PLACE. 
^"i Place says : As to those stars which suddenly 
Bbine fd,ptii ^jth a very vivid light, and then imme- 
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H diately disappear, it is extremely probable that great 
^K conflagrations produced bj extraordinary causes take 
^V place on their surrncc. This conjecture, contiuuos he, 
^F is cottfimied by their change of color, which is analo- 
gous to tliat presented to us upon the earth by those 
bodies which arc set on Src, and ai'e, then, gradually 
extinguished." 

OBSERVATIONS OF DR. MASON OOODE. 

^^ The late euiiucnt Dr. Mason Goode observes, that 

f worlds and systems of world.'* are not only beiug per- 
Ktually created, but are also perpetually disappcar- 
It is an extraordinary fact, that, within the 
a-iod of the last century, not less than thirteen stars 
D different constellations seem to have totally perieh- 
l, and ten new ones have been created. In many 
i&tances it is unquestionable that the stars thcmselvei 
Qie supposed habitations of other kinds and orders 01 
intelligent beings, together with the different planete, 
by which it is probable they were surrounded, have 

IBtterly vanished, and the spots, which they occupied in 
tbe heavens, have become blanks 1 " 
Bul 
W( 
i 



OUR DESIGN. 

Aside from the consideration of the grandeur and 
Bublimity of the ideas contained in the above extracts, 
we have been inQuenecd in their selection for the sake 
of certain practical conclusions, relevant to the sub- . 
ject under diapussion, which we design to draw from 
the interesting and startling facts which they unfold. 
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FHESOUESA OF BCHNISG STARS KXAMISED. 
Those stars, whose wonderful disappcaraDCC i 
s^kCD of, were suns, and, reasoning from analog 
must conclude that they were not isolated ; that 
shone not on emptj' space in vain, but that they 
surrounded, like our Bun, with their attendant r 
of worlds or opaque bodies, which revolved a 
their central and guiding influences. 

Xow when any one of those &xed stars or sui 
appeared from the heavens — wlien, for inslano 
in tlie constellation of Cassiopeia expired iq i 
remarkable manner, what became of the planets 
were controled in their movements by its ligt 
heat? Wliy, lliey doubtles!;' perished with it: 
mere miHIor must, when the controling clement o 
is wiiliilrawii from it. For should our sun, 1 
stance, Vic suddenly blotted from the heavens, the 
anil regularity of the wliole solar system would 
stani'ously destroyed, and all the planets whicl 
pose that system would rush headlong to anarcl 
chaoi?. 

IMPORTANT QOERT. 
Annllier important qnery hero naturally su 
itself in ronnoction with the subject under disci 
When the star in 1572 increased so immensely 
and brilliiincy. as to present the appearance of 
mendous conflagration, what supplied <he fuel fc 
conflagration, which was so intensely luminous 
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k apparent to astronomera of our globe more than 

rty millions of millions of miles distant 7 The cir- 

lEtanccs of the ease press with great urgency for &, 

tfinite and satisfactory answer ; for never was tliere^, 

' ""be it remembered, an effect without a cause, or a cauaA 

without an e^wf— never was there a fire without fuBl' 

or combastible materials of some sort to make it. 



THE ONLY APPROPRIATE ANSWER. 

The only answer to tliis quc'ition which we can con- 

s at all appropriate or reasonable, i?, tliat the 

ittw of attractive and repulsive force, which kept 

s opaque worlds that surrounded that star so per- 

Btly balanced in their several spheres up to the tjme 

' appointed for its destruction, was suspeuded by the 

Bome Almighty power that enacted that law, and then, 

those planets, no longer balauccd in their orbits, must 

t liftve rushed into the great central Gres of their system, 

Uld been buried beneath its ocean waves of flame 

nosande of cubits deeper than was this globe of ours 

ineatb the waters of the deluge of Noah. ' 1 



I 



ISHVITABLE RESULT. 
The necessary result of such a gi-and catostropbe 
-would have been a vast increase of the size of that 
Btar, and would have produced a conflagration 80 pi 
digiouB as to be noticed some forty millions of millii 
M^ miles distant by Tycho Brahe, the aslronoiner 
p globe, who observed it. 



^Pj^ miles I 
^fenr globe, 



,hat 

1 



1 
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QUERY OF AN OBJECTOR. 
But some one may hero aek the question, win 
tliat sun was hot enough Urns to burn up its io[ 
eut worlds, since some pliilosophera assume tbat tlie 
Buns or fixed stars of the universe are uothiu;^ mon 
than opaque Iwdies themselves, surrounded by ft.^^| 
Diinons atmosphere ? ^^H 

ANSWER TO THIS QUERY. 
To answer this question satisfaetorily, &s we imagine 
can easily bo done, we must appeal to /acta, wHi 
are the only safe criteria wliereby to form a 
ment. It was estimated, for instance, by Sir 
Kewton, and other astronomers of the clay, who carfr 
fully computed the elements of the celebrated comet 
of 1680, that it approached only within one AuiuJi 
and thirty thousand miles of the surface of thi 
and yet that it was heated, even at that di 
two thousand times liotlcr than rod hot iron — hi 
indeed, by several degrees, than was sufficient to 
np ajid completely vajmrize any known subsl 
within tlio compass of our observation. 

If then, at the distance of 130,000 mtlcB from-i 
Burface of the sun, the heat be so intense as to 
ap and vaporize any substance with which we 
acquainted, even including the rock-ribbed hill 
granite, what ninst have been ils effect upon wi 
plunged beneath its mouutwinous waves of 
Why surely, just what Tveho Brahe saw in 157: 
conflagration so enormous, as to asUioisfa ostroj 
lions of miUioBa oi mWea &s.x»iA, 



CHAPTER XXXVII. 

IMPOBTANT QUEBY. 

Was that star, which was lost in Cassiopeia, large 
enough to engulf its dependent worlds within its 
capacious vortex of etherial fire? By analogy we 
infer that it was. 

ANSWERED BY A SUPPOSITION. 

Had the appointed time now come, for instance, 
for the dissolution by fire of our system, and for the 
melting and burning of our elements by fervent heat, 
how could the great event be accomplished ? It is 
a known fact, the result of accurate mathematical 
calculation, that the aggregate magnitude of all the 
primary planets with their attendant satellites, put 
them all together, would be many thousand times less 
than the bulk of the sun. 

To acquire, so far as possible, an adequate idea 
of its immense comparative bulk, and to fill the mind, 
in some measure, with the grandeur of the subject, 
we will here quote a remark or two from Burritt. 

QUOTATION FROM BURRITT. 

'' Of a body so vast in its dimensions, the human 

mind, with all its efforts, can form no adequate con- 

(873) 
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ilion. Tlie whole cliatancc between the earUi t 
moon would not buEBcg to embrace one-third | 
diameter," "Were tlie sun a lioUow sphere, p 
•rated with a thousand openings to admit ■ 
inklings of the lumiuous atmosphere around i 
id were a globe aa large as tlie earth placed a 
mtre, with a satellite a» large as our m 

same distance from it aa she is from the eai 
lerc would be present to tlie eye of a spectator J 
the interior globe, a universe as splendid ; 
which now appeara to the uii instructed eye — a i 
verse as large and extensive as the whole orcati 
was conceived to be in the infancy of astronomy. 

LARGE ESOUGH TO EKflCXP TnK WORLD, 
It must be apparent then, from what has been ! 
hat the Sim is large enough to engulf all the planfl 
hat Burronnd it, ten tliousand times ten thous 
Ithoms beneath its ocean waves of otherial fire, 
nalogy we infer, then, that the star which burnt c 
1 1572 was large enough thus to swallow up i 
evour its whole retinue of dependent worlds. 

MUTATION NOT ANSimLATIOH. 
Now, if fixed stars have lieeii burnt out, and h 
ieappeared from the heavens, leaving tlicir pla 
lank, as is a well-attested fact of science, and if,^ 
' Very probable, these dependent worlds have i 
plied ihe fuel for that immense conflagration, what ^ 
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VAPOniZATlON DOES NOT DESTROY. 
hen water becomes united with heat, it passes iutotl 



ime of tlio matoriat of tlioso suns and worldsT 
it annihilated? From analogy, we conclude not; \ 
oeTer there is a destruction, for instance, of an^l 
ibnstible material by fire, annihilation is not fe-l 
necsssary conacquencc. Not a single particle of ittfl 
resniting elements is lost. They all exist somewherflf'^ 
^^flUicr in smoke, or in the gases, or in a 

^Rb aeriform condition, and is magoiticd some ctghteei^. 
^■ftondred or two thousand times. Each minute particle 
forms a little vesicle or minute balloon filled with ca- 
loric, but still there is no diminution of its substance 
by the change. You have only to abstract the caloric 
o condense it into water again, having, t 
9 it had before vaporization. 

APPROPRIATE CONCLDSION. 
Now, what ia the rational conclusion with regi 
B we star of 1572, or that of 1604, in the right foot 
E^llie constellation of Ophiuchas, or of that of any 
ther star which has thus burnt out and disappeared ? 
Why that the opaque bodies which surrounded them 
were precipitated into them — were vaporized by their 
intense heat— the material of each was united with 
the other, as is always the case with caloric and 
opaque matter when brought into contact in certain 
roportjons, being vaporized, it became vastly 
[£?d and aeriform in its character, and disapj 



rant ^ 




astly niag|r|^H 
isappearfli^^l 
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; former flxod location, and floated »w«y 
•ough space to mingle, probably, with tbe nebnlniu 
latter or irresolvable star duat of the skies, whitli is, 
ioubtless, the faintly luminous and vaporized material 
r burntoiit worlds and euns, held there in chet 
n by some mystorlons bond until, by the all-ctt 
bg fiat of the Almighty, it shall be ordered to a 
^pointed spot of the universe, be there separated — 
I opaque matter by itself, and the caloric, which 
Ids it in a state of vaporization, by itself — and there 
i reformed by the Omnific Word, which everywhere 
mtrols it, into another solar system, taking its place 
igain among the clusters of some one of the constel- 
tations, 
Is this mere fiction, or sportive ideality ? Is there, 
1 fact, any other rational solution of the question 
1 which we started ? Is there any other more sat^ 
bfactory theory to account for tlie phenomena of t^H 
luminous ntbuli£ or irresolvable star-dust of the sb|^H 
9ian that it is the vaporized material of burnt out ol^B 
md worlds held in an aeriform condition by caloric, Elie 
[real vaporizing agent, and rendered slightly phosphor- 
fficent or luminous in its appearance, by the excessfl 
the caloric of each sun over the bulk of its depcndl 
worlds, as wc have seen is the case, by a comparifl 
' the solar system ; for were the material of e 
md worlds to be vaporized and held in chemical u 
the caloric so far exceeds in bulk tlic opaque mal 
i&t the vapor must necessarily be Ivm 




¥ 



JJov, if in sacli matters vs have any right 

conclugioQS from scientific analogies, and we 
"believe we have, for God invites investigation of 
liis works, then we conceive that this is precisely the 
^phenomena which is described in the second and thif^ 
of Genesis. Mark the language of that recop4».j 
It was true, and will be found, scrutinize it as cloaelj 
as you may, to coincide with all true science. 

The earth was without form and void," thatig^ 
ire was nothing hut perfect vacuum, so far as mere 
■tter is concerned ; where it now hangs, " darkness 
'as upon tlio face of the deep." Yes, the vast apace 
occupied by our solar system might well be called 
deep" — a " void " — or " vacuum" — a blank ocean, 
1096 immensity can scarcely be fathomed or compre- 
ided by finite minds. 



le 
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mUENSB SPACE OCCUPIED DT ODR SYSTEM. 

SiriuB, the bright star in the constellation Cania 

Ttyor, is considered the nearest fixed star to our earth, 

and yet its distance ia computed to be twenty millions 

of millions of miles from us — a distance so great that 

cannon ball, flying at the rate of nineteen miles a 

inute, would be two millions of years in passing over 

miglity interval, while sound, moving at the rate 

of thirteen miles a minute, would not reach it in leas 

tbaa three millions of years.* 

u 'o Bumtt's-*' «"i|j)liv of Iho HeavBiia. 
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Tliia dislaoco, however, is only a jiart of one of Che 
radii aliooling out from the centre of this ocean of 
sjiace ocfupied by om- system, tlie whole diameter of 
■which must have lieeii more than forty niilliou^ of 
millions of miles, and whose cubic hulk must have been 
past all finite comprehension. " Darkness was upon 
the face of this deep," as there was nothing through- 
out the whole boundaries of its " void," or vacumn to 
illuminate it. And the im[*ortant hour had now come 
to fill tliia " void." "The Spirit of Cod movei) ujiou 
the face of tlie waters." Tiiia is the languago of onr 
translation, with which, from careful investigation, wu 
are not entirely satisfied. The Hebrew of the original 
will bear a different construction. We mav safrly 
and appropriately render it, "The Spirit of God 
brooded upon the face of the vapont ;" that is, upon 
tlie vaporous masses of matter that had been decom^ 
posed by the convulsion of some previous destniot 
and reduced to a chaotic slalc. 

IMPORTANT PBOBLEU 

Now where was the material which constituted those 
vapors? Was it in the void spoken of? I appre- 
hend that it could not have been. Notliing was tliore 
but a blank— a " void," throughout whose vast extent 
"darkness" rested. But the malt'rial which consti- 
tuted these vapors was something, and had a locaUon. 

Now was it not the vaporoaa and chaotic cleqjRnta 
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and worlds mu-stexist somewhere in space in a state of ] 
decomposilion, unless, wlien they bo woDderfullj di»>'| 
appeared, ihey were absolutely anniliilated, for whichJ 
bypotlicsis we have no proof at all ? Waa it not thoi| 
material of the floating and irresolvable nebulie? 
llie investigations we liave made, we prefer this as f 
most rational and pLtlosopliical hypothesis — the oii| 
Ust calculated to rescue the Mosaic history from 
difficulties wliich surronnd it, and defend it from th9,i 

Ele objections which are urged against it. 
OMNIFIC MANDATK. 
pon tliese vapors " the Spirit of God moved" with 
gizing power. Tlien was issued tbat omnific 
date, which Longinus and others have so much ad- 
mired for its sublimity, grandeur, and brevity : "An^PH 
Ood said, let there be light, and there waa light,' J 
L24glit, where? Why, light diffused through that 
r deep" where " darkness" dwelt before. Was it there 
jriously, or its material. No, for the space waa a 
**Toid " previously. It must either havc,been origin- 
i then or been ordered there. It certainly was not 
cremated then, for " the Spirit of God had just moved 
upon a" material which existed. The rational conclu- 
sion then is, that when the " Spirit of God moved upon 
tUo vapors," they were the luminous, nebulous masses 
of the sty, and when " God said, let there be light, 
ABd there was liglit," so much of that luminous star- 
a had been " moved" upon, energized and Bop»tJ 
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e '■ill of it£ soTcrci^ 
3 filled tbe -Toid^of Ae'daep" witb its lumioois- 



befon, 

SOT THK 5U5- 
TUs K^X. c^rtaiolT. viiidi God thea spoke into 
niglrfr t&7 not the son, for the sun ns not created 
■ntil tbe finrth dar. ui account of which is coatained 
in the foartc^iitii. fifteenth ud dxCeenth verses of the 
BUDe Chapter. ^b 



CHAPTER XXX7III. 

IRRESOLVABLE KEBULuB. 

The irresolvable nebulae, of which we spoke in the 
last chapter, are by some mysterious attraction mostly 
drawn to a certain section of the universe and there 
form a luminous belt or zone of enormous circumfer- 
ence. These may as we have already observed, be the 
decomposed material of lost systems, "out of which," 
as Herschell very properly remarks, " nature," or we 
would rather say Deity, " elaborates new suns and sys* 
tems^ It is also remarked by Herschell, that " several 
nebulas arc formed by the dissolution of larger ones, 
and that many of this kind are detaching themselves 
from the Milky Way." 

LOGICAL CONCLUSION. 

Now this is precisely such a phenomenon as was pre- 
sented to the universe, if our theory bo correct ; at 
the glorious spectacle at which " the morning stars 
sang together, and all the sons of God shouted for joy." 
So much of the luminous nebvlce, or light, as would fill 
the immense ** void" where our system is located, was 
" detached" in the language of the extract, and or- 
dered into that space, where " darkness" dwelt before, 
and was there " elaborated into a new sun and system." 

(381) 
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OBJECTIONS OF CAVILLERS VAHI3H. 
And now, before this theory, wliat becomes of J 
Itbjection, upon which infidels have laid so ranch b 
ifaat light could not exist before the sun. It va. 
a a moment. 

So, then, hero upon the very ground, wlicrc 1 
jector to the authenticity and literality of Genesis ■ 
proudly talicn his stand, confident of triumph, the tri 
Jiever foiled — mighty to conquer — will prevail i 
idto. This very objection itself can be used agf 
him with irrcffistible keenness, and, "like Damaa 
ll^ades without their hilts — all edge" — will wound j 
wherever he seizes hold of it. 

MEANING OF "AOUH" AND ■MART." 
Tlio word in the original Hebrew, translated " lig 
in the third verse of the first chapter of Gcn«i 
different altogether fiora that translated "lights 
Hie fourteenth, fifteenth, and sixteenth verses of | 
'tamo chapter, and which has reference to the I 
Bioon, and planets, created upon the fourth day. 
two have a different signification. The word t 
■feted " light" in the third verse is "aoar" in Hebi 
'"pfiose" in Greek, and "lux" in Latin, which signj 
iht t'n a slats of diffusion rather than light in a l)Of| 
■While that, translated " lights" in the fourlocnUi 
^ieenth, and sixteenth verses, is "marl" in Hebrew, "^ 

' in Greek, and " ^umiiinre*" in Latin, which! 
Wy " (n/'ffAtencrj," or light condensed into a focnj 
collected into a: body like the sun. 
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ALL DISCREPANCY DISSIPATED. 

Now all the Huppoaeii discrepancy of Genesis van- 
ishes ia a momeut before a. proper understanding of its 
real raeauing. The ligiit of the third verse is not nn 
" tntiffliteTier" in tlie same sense of " mart" — that is, not 
light in a body, shedding from a concentrated focus, 
its rays upon otiier bodies or other matter, but simply 
light in a diffused state, which it appears to us, can be 
no other than the floating nebulous masses of luminous 
vapor or star-dust as we have supposed, and this is the 
■' aour" with Trliich the Omnific Word filled the " deep," 
ire darkness before brooded, when " God said, let 

ire be light and there was light." 



DISPOSITION OF TIIE "AOUR." 

tWhat now becomes of the luminous matter, thus 

1 Into tlie space, occupied by our present Solar 

n? The very next verse will answer the ques- 

I, and bring ns one important step nearer to the 

msnnunation of our arf^ument, and will, further, 

xive conclusively, that we need no better guide, in 

) discussion, than the word itself, properly under- 

K>d. 



lUPOKTAST ANALYSIS 
[ After God had said, " let tliere be light," and the 
oid" of the ■' deep" had been filled up with it, 
B next does prccisdij what we sliould suppose he would, 
t our theory be correct. 
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"And God saw the light that it was good"- 
I Biaount and qnalily just as he would have it, and jm 
I' he had ordered it ; " and Qod divicled Otc ligkt/roiA 
I darkness." Now what does this reniarkahle exprea 
I mean ; for it has a dejinile inoaniug, and a meniiiaf 
I very different, we imagine, from that generally as- 
I cribed to it? Was a sun then created? No, Wm 
I light collected into a body 7 No ; for that was 
■ done until the fourth day. Bnt a separatia 
duccd. Now, a separation of what? Why of "( 
from " darkness." But what does thia singular e 
MOD mean ? " Light" lias no more communion or n 
I with "darknesa," in the common acceptation ofl 
• term "darkness," than "Christ has with 
PThere certainly can be no chemical combination n 
I ever between the two, simply in themBcIrcs considoj 
I For where light is, there is no darkness at all, anfl 
I bo none — as tlie term darkness is generally i 
I stood. What, then, docs tliis division — this separt 
I taean, for, althoagh Moses has been sneoi-ed at, a 
I ing ignorant and nnphilosophical, yet it may evt 
I ually be satisfactorily proven, that lie was far i 
I philosophical than his arrogant deriders. 

APPROPRiaTE SOLUnOM. 
I Why, if tlio material, with which the " void " of the 
I " deep " was filled, was the nehulons vapor of the skiea, 
nad if that nebulous vapor was the mateHal of {^^H 
Ba^AOjldB combined in chemical union by coqQ|^^| 
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tion, as we have supposed, tLcE is tliorc a wonderful, 1 
ino&t beaatiful and ptnloE^phicKl appropriateneas 19 j 
die language, and tlic critical accumen of Moses, and i 
tlirough hiin, of Eternal Wisdom, is fully juatifiod and l 
defendeil against the profane witicisms and blackguard ' 
sarcasm of self-opinionated fools. 

When "God divided the light from the darkness," 
he simply dissolved the connection, or chemical imioi^Fl 
which conflagration had formed between the two, b^ 
abstracting the caloric from the dark opaque material, 
with which it had been combined. Wliat followed? j 
Why the vapor ceased to be vapor any longer, as i* 
alwai'S the case when caloric is abatracted from it, i 
so the liberated material returned to its native darq 
state., and was, of course, immensely condensed £ 
it6 gaseous condition. 

That is the only "division indicated by the p 

Inch we consider as at all appropriate, and we are 

willing to dishonor the great fountain of all wisdom 

I knowledge so much, aa to concede for a moment 

■Aat he cannot use language quite as appropriately as 

ike Tery best and most learned of his puny and short- 

lighted revilers. 

The very original Hebrew word translated " divided," 

^indicates just such a chemical decomposition as we have 

mpposed, for the Lexicon of Gessenius, in giving its defi- 

Llfitions of the word " divided " refers to this very verse, 

i constraes it to mean " n sepanUion of tilings mixed 

ther or united." So that the Mosaic history is caro- 
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I. folly ftnd wisely giiari^ed against tUc puny as^atiTtsftnd 
' malicloaa iuisiutcri)rctatious of ite adverEaried. ^^ 

TUE SVS NOT Y1':T u.\vk. ^H 

I Was a sun now mado of tlic caloric or ligbt? W^P 

I jet It was still " aour " — still light unconcentrated 

' into a focus — still liglit in diffusion. 

L Almighty power, for the wisest pnrposes — for he 

r does nothing in vain — separated, doubtless, the light to 

one part of the space, occupied by the solar system — 

perhajis to the centre— still, however, spread undonbt- 

edly, judging from the testlmoay in the case, ns well 

as from geological data, over a vast ai'ca like a nebulffi, 

I ac before, yet more intense — being free caloric— that 

I is being pure and unconibJiied — and then he distributed 

the opaque material, thuB seporatcd and divided into 

planets, iuU) other part« of that same Epac«, w b« 

' would have them located at various aud appropriala 

distances from the separated central light, though as 

yet that light was not intense enough to give thg* 

visibility by its reflection &om their opacity. ^^H 

NEXT OCCURRKNCE. ^^B 

And now what occurred ? Why, a revolution of ttie 

earth upon its axis, and probably of all the other 

I planets, took place, which constituted the first "day" 

and " night," or " the evening and the morning " of the 

L "first day;" since it is a conceded point among nil 

I philosophers, that light controls the movements of th« 
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planetary worlds, aad if rioi 
done it then. 



it cei'taialj' must havo 



FIRST DAT A SINGLE RETOLGTION. ■ 

Now ve hold that that revolution, which couatitutecl 
the "first day," was a single, Uleral revolution of the 
earth upon its axis, i^ we assumed at the outset of our 
alignment, and here we now come to the supposed dis- 
erepancy which is urged to exist between Geology and 
Uke authenticity and strkt UteralUij of Genesis ; which 
oapposed discrepancy can, we bclieye, upon correct and 
admowledged scientific principles, be fully shown to be 
no discrepancy at all. ^M 



^^ THE EAKTH'S CONDITION. M 

^^L At this progressive stage of creation, what waa the 
^Hpndition of our earth, pro\idcd that our premises and 
^^Bbtiseqnent deductions from them be correct, after the 
^^bfkloric was abstracted, and its chemical union dis- 
^^pplved by Almighty agency, and it was reduced from. 
^H^ aeriform condition 7 

^P This question can bo satisfactorily answered by 
agining what it would be now, had its oceans, soas, 
lakcit, fountains, and solid earth and rocks been all 
vaporized together by an amount of heat sufficiently 
intense to do it ; and then, had that caloric boon ab- 
stracted by any means from the resulting vapor, and 
been again condensed from its gaseous condition. Aa 
\ H^ water of our globe far exceeds the amount of the 
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I'Jutd, die material, wheo conflcnsed from vapor, wonid 
F'baTQ been precisely in tliat soft, plaatic condition fai 
I whicli both Geology and Genesis shows it to 
[ been at its origin. 



tofQQ 



OCEAS-ENWRAPPED GLOBK. 
Water and tiic more solid particles of tie mal 
» tn««< /'dvc been in a eommingUd and fiuid 
pthe lapse of time, the heavier particles wonld have 
gradually settled down or gravitated towards tlie 
' centre of that mass, by degrcea have become solid 
I there, and water being tlie lighter element, must have 
[ covered its entire surface to a considerable depth, 
■constituted one unbroken expanse of ocean. 



1 



UARUONY wrrn geow>&y. 

Instead of conflicting with true science, then, how 
beautiflilly geological ia tlie Mosaic history ; for, in 
this view of the subject, it harmonizes precisely with 
the whole testimony of geology. 

Now in this condition of thing?, what must have 
been the effect of the " aour" or DcbulouH, uneoncen- 
trated light upon it, supposing it to have been as Far 
removed from the centre of that light as it now is from 
the centre of our present snn ? 



INFERENCES BASED ON" MATHKHATICS. 
Let us make a calculation. Suppose that 
Was diffused over a space in bulk five or six million 
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times greater than tUat occupied by the sun as it now 
nppears. which, it most Le presumed, was the case, 
both from the facts of Geology £md Genesis. 

Then, as light — by a known and invariable law — 
diverges according to the squares of the disfance in 
passing from a luminous body, its effect, according to 
this hypothesis, in producing the motions of the earth 
snd the planets, must have been several million times 
less intense upon them than it is now. And what would 
have been the necessary coQse<]uence ? Why, the 
movement of the earth upon its axis must have been 
Kcetedingly slow and scarcely perceptible. 

TIBST UrUEHAL ROTATION AN IMUENSE PKEIOD. 

Provided that light was several million times leaa 
intense upon the earth, as it must necessarily have been, 
and OS light is most certainly God's agent to govern 
andconti'ol all its motions, then mitsl it have been 
teveral million times longer in making its tirst rotation 
upon its axis, which constituted its " first day," than it 
is at present. 

So, then, npon this hypothesis — an hypothesis act- 
ually and surely built upon the facts recorded in Gen- 
esis — tlie first rotation of the earth was just as many 
ages as the facts of Geology indicate, and yet was 
but a single, literal " evening and morning," which pro- 
duced the " first day" of creation, and first geological 
day. 



CHAPTER XXXIX. 



I 



FlltST GEOLOGICAL VOltUATION. 

We now come naturally to the consideration of fte 
:eological formations of the " first day," or to what 
technically denominated the " Cambrian or Graywj| 
and the Silui-ian sj'stenis," which constitnted the 
mary foasiliferoua period. 

Was the condition of tilings, wliicJi our theory 
ises to have existed during t!ie first day uf creation, 
iQgenial to the production of all those fossilifcrons re- 
'mainB and geological .phenomena which Uie primary 
period reveals, for if not, itcannot be sustained, howcTer 
plaiisiblo, since, as we have assumed, tlie facts of Reve- 
lation and Geology must of necessity liaimonize, 
emanating as they do from the same Bouree or author- 
ship? Let us examine the subject, and decide this 
question according to the evidence which may come 
before us. 

FIKST PROPOSITION. 

The organic remains of the primary fosBiIifcroi 

period are marine animals and plants, which agrep, so 

fer, entirebj willi our view of the oceanic submersion 

of onr globe during the first day. 
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SECOND PROPOSITION. 

Those organic remains were the zoopliytic tribes 
among the aniitials, aud tlie flowerless plants andalgaa, 
-chiefly or entirely marine, among the vegetable classes. 
Now these, both animal and Tcgetablp, were the very 
fe^lest forms of life, but one slight progression from 
Ihe condition of abt^olutc inanimate substances. 

Nearly the whole zoophytic tribes, in eveiy variety 
if their organization, were exceedingly sluggish and 
klmost inert, scarcely moving from the spot in which 
fliey were born dui-ing the whole period of their exist- 

APPROPRIATE APPUCATIOS. 
Now let ua apply the test of these facta to our 
beory. Was there aught in onr supposed i)rimary 
nndition of things calculated to sustain and foster 
ich feeble life? Most certainly. For if animals and 
^^etables require caloric to sustain them, as no phi- 
osophcr who understands tJic subject will deny, and if 
f vigor and energy of that life is, within certain 
limited boundaries, in proportion to the amount of 
.caloric, as is equally undenialJe, then is there a deji- 
Btte reason in our theory wliy the primary animal and 
vegetable organizations should have been so sluggish 
ftnd of such a character. 



PROPER CONDITION OP LIGHT FOR SUCH ORGAl 
The light being, according to our hypothesis, t 
million times leiis intense upon the globe than it ia 



lis, eevei^V 



n92 



NEW PUILOSOPHV OK UATTEB. 



aiow, wottlil, of course, in amount, be precisely oJct- 

Iftted to foster and sustain just such a feeble race of 

kuiiuals aud vegetables as existed during the j 

' tlie first day. Indeed, had tJie liglit been j 

I more intense than it then was, it is presumable I 

I Buch organizations could not have existed exactly in 

I the form they then existed, but muet doubtless have 

Ki'isLed, aud that is very probably the reason i 

they became, in a great measure, extinct, whea Ij 

pttecame more intense or concentrated. 



sen ^^M 
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TIURD I'JIOPOSITION. 

There is abundant evidence, derived from the t 

[nvcstigations of geologists, that the various orgauiza- 

VSons of this period, which constituted its fossiliferoua 

f 1)etrifaction8. required a perfect quiescence of the 

watPrs in which they were generated. Some of tho 

I champions of the Mosaic history " maintain," 

Faware, " that the fossiliferous rocks of the prim 

I formation were not the result of slow deposition J 

L conaolidation," but might have been deposited byj 

L deluge of Noah. 



of tho 
on^^H 



UHPHILOSOPHICAL SUPPOSITION. 
This supposition is not, however, sustained by tho 
facts in the case, for there must have been a viok 
[ and tumultuous action of the waters of the globe 4 
ing that remarkable comnilsion, " for the ocean i 
|bave flowed over the laud in strong currents ; I 
15* 
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I it retired, urged on as it was" by the rcBistlesa 
ssurc of a gale, simitar currents muBt have prevailed 
■ffiich must have entirely precluded the poasibility of 
■ch a deposition of organic remains as Geology re- 
sals, since they evidently required a quiescent locft- 
They were, doubtless, deposited, then, during 
: more favorable period, long previous to the 
^oachian deluge. ^M 

QmESCENCE ESSENTIAL. ""^ 

) Now it is worthy of consideration, whether our 

Ikoory concerning the condition of the earth during 

I first day, would not be favorable in producing 

t qniesccnt state of the waters which must have 

dsted throughout the long lapse of time required for 

B deposition of the fosfilifcrous rocks of the primary 

mation. We think it would, and for these reasons : 

REASON" FIRST. 

The ocoan could not have been agitated then as it 

is now, by the rapid rotation of the earth upon its axis 

every twenty-four hoars, causing of necessity changes 

of temperature and windy currents. 



REASON SKCOND. 

There was no revolution of the earth around the 

un, because there was as yet no sun. We know that 

f-toe earth now moves in its orbit at the mean rate of 

b^-eight thousand miles in an hour. Being whirlecl 
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at such prodigious velocity through space, there n 

ncceasity be produced Bome agitation amon 

upon its surface, either by the rapidity of 

or the change of temperature and variable curreoli 

of wind con-scqucnt upon it. ^^H 

KJCASON THIRD. ^^^| 

There were, undoubtedly, tio tides then as there !b I 
f now, since the influence of the moon in the production 
of those tides could not have been the same that it 
is at present, as it rotated not around tlie earth, and 
reflected not the light of the sun as it now does. 
There could then have been no oceanic currents pro- 
I duced by this cause. 

KKABOS FOURTH. 

But the most important reason of all, and one of 

t itself sufficient to account for the perfect quiescent 

condition of the waters, at the geological period of 

the deposition of the fossiliforous rocks, is the fact, 

that there was «o atmosphere, and of course no wind, 

< and therefore no currenta produced by wind. 



OBJECTION. 
But here, undoubtedly, will be urged a serious ob- 
jection to our theory. It is this : If, as we have 
assumed, the earth might have been as man- d 

years as the primary geological formati 
'n performing its first rota '*3 a,' 
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of it — wliich must have been consequently turned for 
ages away from the light — must, the objector will 
Strongly urge, have been congealed to an immense ice- 
berg. 

UNWARRANTABLE CONCLUSIONS FROM FALSE PREMISES. 

But he must recollect that, in drawing this conclu- 
sion, he is reasoning from false premises, without the 
data of facts to sustain his argument. He reasons, 
for instance, from the present condition of our globe, 
which is unwarrantable. 

Having ascertained that the oceans of the Arctic 
and Antarctic regions, when turned away from the 
sun for six months of the year, become congealed to 
icebergs, he concludes that the same must be the case 
with the earth under the circumstances which we have 
supposed to exist. 

But he must recollect that there is no parallel be- 
tween the two cases. There was then no rotation of 
the earth upon its axis in twenty-four hours, as now — 
there was no revolution yearly around the sun to pro- 
duce a variation of temperature from heat to cold, or 
from cold to heat — there was no atmosphere to lower 
the temperature by currents of wind, or to carry off the 
caloric by evaporation. 

LESS DENSE. 

Besides having been recently reduced to its plastic 
condition, it was less dense than it is now, and there- 



iiwii nearly equal on all side 
lialf of it whicli was turned aw 
not, therefore, have been frozei 
iceberg, u the objector suppoBeg 

GENIAL CONDr 

Now hen existed an order of 
preoMly and most admirably 
daring the supposed long peri' 
betweoi.tlta cr^ti<» and the » 
loophytio and other forma of fe 
loved each other in a Buccessioa 
generation, nntil their remains we 
the foBsiliferouB rocks of the Gra 
systems to the depth of over sixte 



CHAPTER XL. 

^w^ SEASONS FOB MINUTB INVESTIGATION. 

We have dwelt minutely upon the fossiliferous 
fonnations of the primary period, because Aere, mainly, 
the Mosaic account of creation has been supposed to 
conflict with the facts of Geology. Having done 
80, there will be no necessity for dwelling, with such 
minuteness, upon the history of the remaining days ; 
we shall, therefore, consider them much more briefly. 

ATMOSPHERE CREATED. 

The next step in the process of creation was the 
production, by the Almighty, of the expanse, or atmo- 
sphere, which surrounds the earth. 

ITS EFFECTS. 

This must have vastly changed the previous condi- 
tion of the globe. There was now a medium for 
evaporation, and a new element, upon which the va- 
pors could be borne and the clouds formed, which ex- 
isted not during the first day. 

The waters of the globe must now have become 
more agitated than before ; the temperature of the at- 
mosphere, being necessarily variable, must have begun 
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I [iruduec currents of iviud ; tlieeo must have t 
hirbed the former quieaceuce of the water ; and j 
waaequcnce must have been the extinction of c 
if tlie previous forms of life, which accords i 
rith the discovered facta of Geology. 

NEW 0RGAXISM3 CREATED. 

ut the places of these extinguished existences f 
^plied by the creation of new orders of 1 
i to the changed condition of the globe. 

AN IllPtlRTANT EESl'LT. 

Another important result was produced by the o 
ion of thia new clement. As, according to compl 
on, the atmosphere extends forty-five miles above! 
irth, it became a medium to sustain a vast amouud 
ipor, whicli wag now to be separated from tlie watq 
r the ocean, so tliat their amount might therebjrj 
sscned, and the dry laud the sooner appear. 

SF.COND DAY. 

The period of this creation constituled tlie evening 
and morning of the " second day" which was a literal 
revolution of the eartli upon its axis, but yet another 
immense period of time — one as long as Geology indi- 

Icates ; for not yet was the liglit gatiicrcd into tL^^ 
fbcal intensity of a sun, although that light might ha^^^| 
been much more concentrated than cluriug the fi^^^| 
by, which the fossiiiferous formations of this ped^^^| 
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indicate ; and it would, therefore, have been shorter 
than the first day, though very long. 

THIRD DAY. 

On the third day, the waters of the globe were col- 
lected together into separated oceans, seas, and lakes, 
and the dry land was made to appear, very probably 
by the upheaving of its submerged surface into heights 
or mountains, by the action of subterranean fires or 
chemical agencies, which had been generated during 
the immense period of the two previous days, leaving 
corresponding cavities for the water. And now grass, 
and trees, and fruit, were produced ; but the light was 
not yet formed into a sun, although the geological 
formations of this period indicate a still greater con- 
densation than heretofore. 

THE CAVILLER SCOFFS AT PACTS 

Now the caviller may affect to scoff at the gradual 
condensation of light, but if he does he scoffs also at 
some of the well attested discoveries of astronomy. 
Sir William Herschel draws the conclusion, from cer- 
tain appearances in the heavens, that the detached 
masses of nebulae are, in some cases, assuming very 
slowly, but surely, a more and more globular and con- 
centrated form, as though new suns and systems were 
in the process of formation. 

IMPORTANT CREATIONS OF THE FOUBTH DAY. 

On the fourth day God completely condensed the 
light into the focal intensity of our present sun. 
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Tbeo. for tho first time, the moon, and Venus, i 
Mars, and Jnjiitcr, and Saturn, and all iho ot| 
)ilaaGts of ihe solar systeni, which had before bceo i 
visible, on account of the fceblenejs of the 
Boshed out into visiliility, as tliough they had for I 
first time been created, and commenced their dim 
and annual revolutions, which have since been i 
tained with such perfect and underiating regularity^ 
accordance with those physical laws which were 1 
eetablished by the Almighty. 

Having thus passed through wiUi our examination 
t the progress of the first four days of creation, and 
|l>nsiderod tlic efTect of a gradual condensation of light 
hXo the focal inlcnsity of our sun, we arc willing to 
Jontrost our views upon this subject with the various 
and often conflicting opinions of the whole infidel and 
sceptical world ; for wo think that any unprejudiced 
jlind must conclude tliat upon this hypolhe.nis the 
fuUaophy of Moses was quite as Eound and rational aa 
lat of a Newton, a Locke, or any other sage that lioa 
3 or written since hia day. 

CREATIONS OP THE HPTH DAT, 
And now, as the earth had previously been prepared 
(jr it, and as tlic light had become sufficiently intense 
J produce rcgetatiyn, God created upon the fiflh day 
1 the various races of beasts, birds, and 6slies wluch 
low exist upon the globe, and which, according lo 
wlogy, took the place of many of those modes of 
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<»rganic life which had previously existed, and which 
had one after another become extinct, as the several 
Bttccessive changes occurred in the progressive organ- 
ization of the earth, which extinguished forms of life 
constituted the remainder of those fossiliferous deposi- 
tions existing in the rocky strata of the globe not 
heretofore considered in our argument. 

THE CROWNINa WORK. 

To crown the whole amazing work of creation, on 
the sixth day God completed his work by the creation 
of Man, in his own image, whom he endowed with 
rational faculties, and constituted lord of this new and 
beautiful province of his universal empire, 

HARMONY OF GENESIS AND GEOLOGY PROVEN. 

We have extended our argument thus far, to show 
that Genesis may be both authentic and literal, and 
yet most perfectly harmonize with all the known facts 
of geology, and we must here express our deep and 
unwavering conviction, that in no other way can they 
possibly be so harmonized. 

RECAPITULATION. 

One thing is apparent from our investigation of this 
subject, which we shall notice before closing. Gradual 
progression was the order of creation, and seems to be 
the established order of all God's works. He has thus 
shown us that he accomplishes his purposes by meansj and 
that in the production of every event there is chained 
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' together a certaia train of dojieiideot aiiteceilent^ ami 
consequents. 

5 have seen in creatton, by a certam progres- 

J Bive process of six days, the Almij^litj- brought into 

I existence that part of the material universo with wliich 

r me are conversant. The Spirit of God moved with 

energizing power upon the nebulous masses of the 

^ky. At the eommand of the Eternal, light was 

poured upon the formless " void " of the " deep." The 

_. "k, chaotic mass of material substance waa sepu 

to ila appointed destination. From the basis or 

I mass of matter there arose, then, by degrees, 

. beauty, order and magniliceut vastness this globe ani 

Lher sister planets. The nether firmament was spread 

I out between the clouds and the deep, and the buo^ 

•tmosphero was formed to sustain the floating raj 

Visibility was gWea to the drj- land, and the Mile,' 

[yaileys, und landscjiiica were covered with blossom^ 

d fruits, and vogutatiou. The sun was, on the fourth 

f day, collected togetlier into one mass of burning gloi 

U}d hung out tike an immeuse oeciin of fire io 

of tho sky. The moon and the stars 
located around it, eo as to reflect its radiance 
finished intensity. Streamlets, rivers, and o( 
J-Were filled with living substances. Flocks and hi 
f wore " scattered over a thousand hills," and finally, 
crown the whole, J/nii, the almost angelic proprietor 
I uncursed, Ijeauteous, green earth 
the fragrant groTes and arbors 



uojji^l 

ls!^H 
ssoin^ I 
fourth 

oee^^H 
I hei^^l 

finallv^ ' 



CHAPTER XLI. 

A UNIYSBSAL DELUGE. 

Without any unnecessary preliminaries, we, shall, 
in opposition to the opinions and arguments of sceptics, 
assunle the position — that the account of the deluge, 
contained in the Bible, is both authentic and strictly 
literal — that, in the sublime and graphic language of 
inspiration, " the windows of Heaven were opened, and 
the fountains of the great deep were actually " broken 
up" — that it actually rained " forty days and forty 
nights" — that the deluge, actually, so prevailed over 
the earth, as to overflow and overtop the " highest 
mountains" of the earth "fifteen fathoms," and that, 
by the grand and awful catastrophe, every form of 
animated existence upon the Globe was actually des- 
troyed — actually swallowed up in the devouring vortex 
oLthe mighty flood — except those, who floated safely 
in the ark, over the surface of the ocean enwrapped 
earth. 

For the sake of perspicuity, I shall arrc^ge my ar- 
gument and defence of this position, under the follow- 
ing general heads : 
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I 



FIEST PROPOSITION. 
A general deluge ia proven by the almost ouiversil 
.traditionary testimony in favor of such an event, which 
;prevail8 in the archives and mythological fables of 
heathen and barbarous nations, 

SECOND PROPOSITION. 
Tbere must have been an external coQCossion, fi 
dragged the earth out of its original position Ito 
tree and a half degrees, which external concussfl 
lUst have caused the deluge. 

TIIUID PROPOSITION. 

There is abundant proof in Geology that some ^ 
lent deluge of waters, similar to that described in the 
Mosaic history, has once prevailed over the whole 

^B 

FOUETH PROPOSITION. ^H 

In harmony with every physical fact and law, reason 
anites her important testimony with science, to estab- 
lish the undoubted certainty of such on event as a U 

rsal deluge. 



, 'ITSTIMONT OF JIYTHOLOGY. 
Among the Roman!!, Grecians, Persians, Babylonians, 
Egyptians and Scylhiiina, in India, China, and Hind< 
■among the aboriginal IrorinoL<, Mc.vicans, Br< 



ai^^ 

lians, 
lindc^^ 
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ians, Peruvians and other aboriginal tribes of America, 
and, indeed, in the archives of almost every ancient 
nation on the globe are to be found accounts, more or 
less mingled with fabulous legends, of a UNIVERSAL 
DELUGE, and there could not have been such a gene- 
ral coincidence, without any motive for collusion, un- 
less such an event once occurred. 



DELUGE CAUSED BY EXTERNAL CONCUSSION. 

There are several very important reasons, which 
impel us to come to the conclusion, that the terrible 
convulsion of the deluge was caused by the concussion 
of an external cause which changed the polarity of the 
earth. 

1st. We cannot conceive that the original position 
of the poles or axis of the earth could have been other- 
wise than at right angles with the plane of the ediptic. 
This we should suppose would be its natural position. 

2d. If that had been the case, there would have 
been equal day and equal night the world over and 
the year round, while the earth remained in that posi- 
tion. 

3d. If there was originally equal day and equal 
night,' there would not have been such variations of 
temperature as there are now. Of course there would 
not, in consequence, have been the same causes of dis- 
ease, which now prevail, owing to the variable tempera- 
ture consequent upon the inclination of the poles, and 
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iman life would Imvc been very mnch prolonged, i 

was the cAse in the anl«diluvian era, 

4lh. There is no evidence on record that it ever rm 
'■ bf/ore the dehtge. In consequence of there beian 

Btorms, Ihe immense dews plentifully moistened ■ 
rth, and for that very reason the rainbow nsl 

appeared until after the flood, and was then staon 
B tlie cloud for the first time, as a token, bjrJl 
temal. I 

5tli, The reason why tliere was no rain, as now,« 

iKcnuBC there was no inclination of the axis, and \im 
ire no extreme of summer at one pole and wwlen 

the other, which produces tliat rariation of t^apB 

tore that generates storms. I 

6lh. Because there exist just such external forcfll 

ironld produce such a concussloa and change of pj 

Cometii. in passing by our earth toward the son, biM 
Dward sometimes at a ^Tlocity past conct^dl 
'ow, such an one, striking the earth at one of its pol 

would drag it away from ita original posita 

Besides, it would have the effect to drive the J 
til into the yielding element, and bring tlie currd 

»f the oceans in tumultuous torrents over the land, J 
7lh. There is every evidence iu Geology that m 
,rth ha^, at some period of its existence, been fl 

driven tlirough the yielding oceans from the soutU 

tiie north, and Uial Ihe bulk of the land was onoQl 
aouik pole instead of the north, and therefore tl 
balk of the ocean was at the nortli instMd j>f ^ 
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s now. Immense aaricanos are found in coal 

, iritK standing stumps, between forty and fifty 

s of north latitude, and we know tljat those auri- 

e a tropical production. 
! drift, which was the effect of a great deluge, 
1 of glacio-aqucous action, sliowa conclusively, 
I both continents, that the course of the tremendous 
current that deposited it was /rom northeast to EOuttH 
west. I 

The heavier boulders and larger stones of this drift- 
deposit are found in high northern latitudes, and grow 
less an4 less the fui'ther south voq go, which proves 
that the most weighty part of this drift was deposited 
first by the forceof gravitation, and the lighter portion 
was carried on further by the current. 

8th. In the book of Enocb, wLicli Jude quotes, and 
which, after having been lost for centuries, was found 
in Ethiopia, and deposited in the Bodleian Library, at 
Oxford, there is this remarkable prophecy : speaking 
^^ the earth, this prophecy declares that, "Its sitb- 
^HbscE SHALL 81SK ISTO TBE ABTSB, and a great de- 
^fbvction shall lake place " The earlli being driven by 
this terrible concussion — that is, "its substance," the 
solid part of it — the " fountains of the great deep wer« 
jToken up " by it, and the currents of the northern 
3 were brought over tljp land, the earth was sub- 
id in the " abyss," so that the waters rose " fifteen 
; above the tops of the highest mbiintjiin^, the 
jsphere wa.-^ filled with vapor by this terrible com- 
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mottoa of elements, and, in coaseqnence, it actuall; 
rained forty days and forty nights, incessantly. Thus 
was that deluge produced ivbich scepticB h&.ve eoeered 
at so ignorantJy. 

Of course, in a view of this interesting subjcict as 
condensed as tlie one we have given, we could but ju8t 
afford it a passing glance There are a multitude of 
other facts and arguments, which would all go to 
strengthen our position, and prove cipcIu^Tely a 
deluge such as we have described. But sufficient haa 
been said to convince one not biased by prejudice, and 
one who is thus biased wc could not convince, if we 
piled argument upon argument, and fact upon fact, as 
high as Chimborazo. / 
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